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THE LYMAN-HASKELL GUN. | 


Ir would seem to be the rule in military as well as in other 
arts, that radical improvements are more apt to be made by | 
non-professionals than by those whose lives are devoted to | 
the particular art or service improved. The latter perfect | 
the means and methods which they are educated to use; | 
they do not revolutionize them. It is the outside inventor 
who sees where radically novel changes can be advantage- 
ously made. Freedom from professional bias is often, in- 
deed, a prerequisite for successful effort in invention. And | 
it may be that the professional prejudice which the inventor 
of striking boldness and originality is sure to encounter is 
one of the conditions of a thoroughly practical development 
of his ideas. 


LOADING THE LYMAN-HASKELL GUN. 


When the stress of war was upon the country, twenty 
years ago, the attention of our inventive minds was largely 
directed to the production and development of military and 
naval devices, some of which, like the revolving turret, the 
breecb-loading rifle, and the magazine gun, had been dor- 
mant, so to speak, for years. Other ideas, equally revolu- 
tionary in character, were suggested by the needs of the 
time, but the war was happily ended before they could be 
developed. Among these was the idea of increasing the 
efficiency of firearms, particularly heavy guns, by what is | 


SECTION OF BREECH OF LYMAN-HASKELL GUN. 


now known as the accelerating principle. Since then the 
orininal idea of Mr. Lyman has been developed ard practi- 
cally applied by Mr. Haskell, in the multicharge cannon, the 
construction and mounting of which are illustrated on this 
and the previous page; an invention which promises to| 
work as radical changes and improvements in military and 
naval «perations as were effected by those other American 
inventious—muagazine guns, torpedoes, revolving forts, iron- 
clads, and the rest. 

In the contest between the increasing weight and power | 
of cannon and the resisting strength of more and more 
heavily xrmored defenses, two radically different lines of 
effort have been followed. Within the profession, capacity | 


in guns to hurl beavy projectiles at great velocity has been | 


sought for by increasing the size and strength of the gun; 


by chambering the breech to make room for a large volume | 


breech chamber and the several pockets is shown in the 
smaller cuts. 
Touching the | sper were ad of the methods of loading and 


of powder to be exploded; and wy moulding the powder to | firing guns on this principle, as developed by Messrs. Lyman 
slo 


secure accelerating combustion, slow at first to start the pro- | 
jectile, then more and more rapid to burn all the powder 
and attain the maximum pressure while the projectile was | 

sing through the gun. By these improvements it has | 
been found ible to increase the charge of powder to one- 
fifth the weight of the projectile, enabling a properly can- 
structed gun to deliver a shot with such force and velocity | 
as to cause it to penetrate somewhat more than as many | 
inchés of iron as the diameter of the bore of the gun mea- | 
sures. Under the most favorable conditions the heaviest 
Armstrong gun (100 tons) has penetrated nearly one and a 
half calibers, or about two feet of wrought iron, with a 
caliber of seventeen inches. Increase of efficiency is secured 
on the uccelerating principle by devices for firing successive | 
charges of powder behind the ball while the ball is passing | 
through the gun. In this way the projectile is thrown by 
the explosive force of more than its weight of powder, or | 


| five to ten times as much as can be burnt behind a ball by 


the conventional method. 

The inventors claim that, notwithstanding the greatly in- 
creased charge of powder under the new principle, the maxi- 
mum pressure within the gun is not increased. By the old 
method almost all the strain is upon the metal about the 
breech of the gun, while by the new the strain 1s distributed 
along the entire length of the gun. As a natural conse- 
quence of the increased charge a longer and heavier pro- 
jectile can be employed, and the increased velocity with 
which it leaves the gun enables it to penetrate iron armor 
toadepth from four to ten times the caliber of the gun, 
according to the number of accelerating charges. 

Two official tests of the efficiency of multicharge guns 
have been made before boards of officers of the army and 
navy, some of the experiments being made for range, others 
for penetration, and still others for initial velocity, On 
every point the reports show a decided superiority in favor 
of the multicharge guns, compared with other guns of equal 
or greater weight. So marked is the superiority of the ac- 
celerating principle that General Jobn W. Newton, U. 8. A., 
calculates that a 10-inch accelerating gun would be as effi- 
cient as the 81-\on (16-inch) Armstrong gun, and nearly as| 
efficient as the 100-1on (17-inch) Armstrong, while the latter | 
would be sur <d in efficiency by a 12-inch Lyman- 
Haskell gun. In the matter of cost and the expedition with 


which guns of a required penetration could be furnished 


| the advantage seems to be as markedly on the side of the 


multicbarge guns. 

A still further advantage is promised by the new system 
in the relatively smaller cost of mounting, whether on land 
or water. The cost of a Duilio, carrying a 100-ton gun— 
the most powerful vessel afloat—would suffice for the build- 
im, and arming of several small swift steamers armed with | 
cheaper and lighter but equally efficient accelerating guns, 
while the larger craft would present a much better mark to 
hit than her smaller adversaries. In like manner a few 
properly mounted accelerating guns of ten or twelve miles 
range, commanding any of our harbors, would make them 
practically inaccessible to the most powerful war ships that | 
could be floated. 

In the Screntiric AMERICAN of November 12, 1881, was | 
described the casting of a 6-inch Lyman and Haskell gun at | 
the foundry of the Reading Iron Company. The gun will | 
be finished next spring. It will be twenty-five feet long, and | 
will throw a shot weighing 150 pounds, with a total charge | 
of 180 pounds of powder, or more than four times the weight | 
of powder used with a shot of the same weight in the best 
guns now in vse. A longitudinal section of this gun, 
showing the supplementary powder pockets, appears in | 
Fig. 2. 

The gun will be loaded with 18 poundsof hexagonal pow- | 
der in the breech, and 28 pounds of finer powder in each of | 
the pockets. The breech charge is intended to overcome | 
the inertia of the ball without straining the gun. As the | 
ball passes the openings to the several pockets, the heated 
gases fire the supplementary charges, increasing the velocity 
of the projectile to 4,000 feet a second when it leaves the 


| muzzle of the gun, or more than double the velocity attain- 


able by guns of ordinary construction, a velocity sufficient, it 
is calculated, to carry the projectile twelve miles, or to 
enable it to penetrate two feet of wrought iron at a distance 
of 200 yards. The explosion takes place in tough steel | 


IMPROVED HIGH-SPEED ENGINE. 


& Haskell, we have the testimony of General Newton to the 
effect that no doubts are entertained by experts that the gag 
check can be made perfectly efficient, while, in his opinion 
the loading of the pockets can be nade as expeditious xs the 
loading-of the breech. 

The contractors for the coustruction of the gun we have 
illustrated are Messrs. Pancoast & Tarr, agents in this city 
for the Reading Iron Company. 

‘ The Screntiric AMERICAN of August 4 has the follow- 
ing: 
COMPLETION OF THE GREAT LYMAN-HASKELL GUN. 


The twenty-five ton gun, twenty-five feet long, which 
has been in process of manufacture during the year past 
by the Reading, Pa., Iron Company, is at last com- 
pleted, and isa splendid piece of workmanship. This re. 
markable weapon has the following peculiarities of con. 
struction: 

Hanging from the under after part of the gun are four 
large protuberances arranged in a line, each something like 
a cow’s bag. These protuberances contain pockets for hold- 
ing powder, and they communicate with the bore of the 
gun. The latter is charged at the breech with eighteen 
pounds of powder, against which the projectile rests in the 
ordinary manner; each of the pockets is intended to contain 
twenty-eight pounds of powder. 

The firing of the breech charge starts the projectile, which 
is successively accelerated, on passing the several pockets, 
by the firing of the powder charges contained in them, 
which are set off by the flame within the cannon. In this 
way five successive charges are made to act against the pro, 
jectile, which leaves the gun with a tremendous velocity, 
It is expected that this cannon will revolutionize the art o} 
gunnery; it is believed that it will carry its ball twelve or 
lifteen miles, and go through iron plates two feet in thick. 
ness, The new gun is now onits way to Sandy Hook, N.Y., 
where it is soon to be tested before a board of army and navy 
officers, under a special Congressional appropriation y 


IMPROVED HIGH-SPEED ENGINE. 


WE annex engravings, from Engineering, of Ridcalgh’s 
high-speed engine, constructed by Messrs. Welford Brothers, 


King’s House Works, Sunderland, exhibited by them at the 
late Engineering and Metal Trades Exhibition, London. 
The pattern of engine shown by the perspective view is in- 
tended for use in steam launches, and is fitted with reversing 
gear, while tbat shown by the section is for driving dynamo 
machines or other similar purposes when a very high speed 
is required. 

Each engine bas three single acting cylinders, the steam 
being admitted to and released from each cylinder by an 
ordinary slide valve working horizontally on a face in the 
top cylinder cover, as shown in tbe section. The valves are 
driven direct by eccentrics formed on an eccentric shaft, 
which passes along the tops of the cylinders above the valve 
faces, aud which is driven from tbe crankshaft by bevel gear, 
as shown in the perspective view. When the engine is made 
for reversing, the vertical intermediate shaft (through which 
the motion is transmitted from the crankshaft to the eccen- 
tric shaft) is divided into two parts which are connected by 
a sleeve slidiug a spiral feather. By means of the bell-cran 
lever shown in the perspective view, this sleeve can be shifted 
vertically, the motion thus given to it partially rotating one 
part of the vertical shaft with respect to the other, and s0 
partially rotating the eccentric sbaft and shifting the eccen- 
tries from the position in which they would give the valves 
the proper motion for going ahead, into that for going 
astern, or vice versa. 


Tae Ligure or Paris.—The streets of Paris are light 
ed by 43,089 gas lamps, and 429 lamps which burn petro- 
leum and colza oil. here are in addition 25,000 jets of gas 
in the buildings which belong to the municipality, and the 


| total cost of lighting them is estimated for the current yeat 


at £260,600. The gas company employ 76 men in lookin 
after the lamps and the mains, many of them being told 0 
to inspect the meters and the pipes in private houses, and see 
that there is no escape. The lighting power of the gas sup- 
plied by the company is tested iu eleven laboratories situated 


backed by strong cast iron. The manner of charging the | in different purts of the city. 
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~ 
IMPROVED LOCOMOTIVE AND TENDER. 
Diameter of 21 in 
Diameter of Driving 4ft. 9“ F1G.2. FIG.3. 
Driving Wheel Base..........-.... . 
Total Length of Engine and Tender ...65 5 
Total Weight of Engine.. ..... ....... 73 tons. < 5 
Weight on Driving Wheels ............ 2 
Weight of Tender (light) .. ........ . «50,650 Ibs. 
Capacity of Tender........... 3,600 gal 5 
The peculiarities of the valve gear of this engine are Fr & n 
shown in the engravings. A sword-arm rotating on the | 2 - 
center of its length and located near the steam chest is | = 2 
driven by a rock-arm connection from an eccentric, or a! 3 Z 


return crank from the main pin, thus allowing the fire box 
to be extended if necessary to the extent of the room occu- 
pied by the eccentrics. A block, sweeping from end to eod 
of the sword arm, drives a vibrating bar connected with the 
T-headed lever, which swings from this bar, as shown. 
To each end of the short arms of this lever a valve stem is 
connected, which drives the slide valves located at each end 
of the cylinder. These valves have the Allen principle of 
supplementary steam passage in the valve extended to the 
exhaust as well as the admission. The lower end of the 
T-headied lever receives its motion from the crosshead. The 
action is somewhat similar to the Corliss wrist plate, and 
gives aD exceedingly rapid and closing of the 
valve. On a 17x30-inch cylinder fitted with this gear, the 
steam port is opened wide as soon as the crosshead travels 
two inches, the valve remaining nearly stationary until 28 
inches of the stroke is completed, when it closes as suddenly 
as it opened, This peculiar action is due to the partial ro- sa AT CD P1Q.7 
tation of the lever around its pivoted point in combination revenue cune 
with a positive movement from the sword arm. When the oe 
engine is cut up to 9 inches, the admission provided by the 
valve is 7, of an inch as agaiust 3g of an inch if the gear 
were an ordinary shifting link. Tbe exhaust is not opened 
until 27 inches of the stroke is completed, when cutting off | 
at practically one-fourth of the stroke. The compression 
commences as late as is desired, and rises to the chest 
pressure 

But one enzine has yet been built with this gear, but it is | 
the intention to apply it to all engines on the road that re- 
quire new cylinders, and as fast as possible. The illustra- 
tions are from the working drawings of a larger engine than | 
the one built, but they show perfectly the application of the | 
gear. The engine already built, and also the larger ones to 
be built, are intended for heavy hill work.—Nat. Car- 
Builder. 


IMPROVED ROTARY ENGINE. = 


Tue problem of constructing a really satisfactory rotary | 
engine remains a difficult one, and though many attempts are | 
made every year,few accomplish any real advance. Our} 
attention has recently been called to a rotary engine patented 
by Mr. J. Pinchbeck, of Victoria chambers, which has some 
novelties that may be described by reference to the accom- | 
panyingdrawings. We are informed that one engine of this 
kind has beev constructed by Messrs. Waygood and Co., of 
Newington Works, Great Dover street, 8. E., with cylinders = 
8 in. diameter, and that at a velocity of 500 revolutions per 
minute the power taken on the dynamometer was 8 horses. IMPROVED EXPANSION AND REVERSING ROTARY ENGINE. 

It will be noticed that the angles made by any radius or any 

tangeut of the pistons in their revolutions give a lateral mo- 

tion to the rocking abutments, which is utilized forthe pur-| Inthe engravings, Figs. 1, 2,3 are sections of the cylinder, | steam expands till the piston reaches the exhaust port, when 
pose of admitting and cutting off steam in the cylinder, thus | showing the piston in different positions. In Fig. 1 the ports | it is discharged into the atmosphere. The travel of the 
dispensing with the employment of a separate valve and ec- | are beginning to open, and the abutment valve, E, is turning | abutment is rapid both at the top and bottom, but it is almost 
centric for that purpose. The abutments are held down on to | toward the exhaust port in the direction shown by the smuil | ni/ from 45 deg. to 185 deg., when, at that angle, the shut- 
the pistons by a mechanical connection between them, the | arrow. Fig. 2 sbows the piston at 90 deg., the steam ports | ting of the ports is as rapid as was the admission. 

ascent of one piston causing the descent of the abutment on being fully open. Fig. 3, the piston is at 180 deg., and the| The radial slides, D D, are hollow, and are always open to 
to the descending piston, only sufficient pressure being ap- ports are closed, the abutment turning away from exhaust, | the steam through the openings, NN. They are fitted with 


plied to keep the surfaces in contact. |as shown again by the small arrow. From this point the! metallic packing held forward by spiral springs, as shown in 
= 
7 


VALVE-GEAR, WITH PISTON AT END OF STROKE, DESIGNED BY A. J. STEVENS. PLAN OF STEAM CHEST, SHOWING VALVE SEATS AND STEMB.- 


PLAN SHOWING ENGINE WHEELS ON 12° CURVE.—RAILS SPIKED TO GAUGE 4 FT. 814 IN. 


v 
“21 Gebernader” 


CENTRAL PACIFIC RAILROAD TEN-WHEEL CONNECTED FREIGHT LOCOMOTIVE AND TENDER.—NOW BUILDING AT THE SHOPS OF THE 
ROAD, AT SACRAMENTO, CAL.—A. J. STEVENS, GENERAL MASTER MECHANIC, 
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Fig. 11, and their faces are brought in contact with the in- 
ver faces of the slide case by set-screws, shown in 
Fig. 4 shows a tongitadinal section, one piston 


Fig. 2. 
ra ut the top, the other at the bottom of the cylinder, | 


which is divided by a partition into two parts. The slides, 


DD, upon which the abutments rock, are held down by the | 


distance pieces, L L, dnd these are he'd down by the lever, K, 
which rocks on the centers, J. Now, as the pistons have 
equal diameters and eccentricity, their velocities are similar, 


bricks with ‘frog sinkings ” and bricks without them; these, 
and all innumerable kinds of specialties in “‘ plain” and 
**moulded,” ‘‘glazed” or ‘‘enameled,” with their several 
technical definitions, the relative merits of each, the locali- 
ties where they are made, and means of transport; all these 
things, and many others connected with the art of brick- 
making, are so well known to you that it is unnecessary for 
me to occupy your time by any description of them. My 
purpose is, for the most part, to deal with ‘‘ bricks” and 


though the pistons are traveling one up and the other down, | ‘‘ brickwork” as we find them. Nevertheless, there are a 
As the abutments rock it will be readily understood that the | few interesting matters of an historical character connected 
distance from the top of the lever, K, to the face of the | with the subject, which, albeit they are so well known, may | after-erection to the church—nnd left still standing—is buj) 
pistons will vary according to the sines of the angles they | not be out of place if mentioned here. One thing is certain, | entirely of brick of two distinct periods, clearly defined, 


make—see Fig. 2. 


|the art of brickmaking is of very ancient origin, as it has a 


To compensate for this variation of length, the distance | place in some of the earliest recorded periods of the world’s 
pieces, L, are caused to assume the same angle, and thus com-| history; for we may all read that the cbildren of Israel, 
pensate for the various lengths caused by the rocking of the | during their sojourn in Egypt, were confpelled to make 
abutments, so that by screwing down the nuts on J, just suffi- | bricks, although we are left entirely in the dark as to what 
cient pressure may be. it isexpected, put on to keep the faces | kind of bricks they were. We again read of “bricks” and 


of the pistons and rocking abutment together, and to be steam- | 
tight without undue friction. The cover, I, fits closely and | 
is held down by a thumbscrew, that the working parts may | 


be protected from dust. 

In order to keep the faces lubricated, two oil cups are 
fixed on the cover, which drop on the lever ends down the 
distance pieces, L and L, and finally into the well on top of 
the slides. These bave oil holes pierced in their four sides, 
as shown in Figs. 2,3, 4, and 5. In Fig. 5 we have a sec- 
tion of the slides, D, with steam ports. and Fig. 6 shows the 
bas Xe the rocking abutment, also with the steam ports. 

is description relates to an engine running one way 
only, but for a reversing engine a modification of the slides 
is required. Fig. 7 shows a plan of the slides having a di- 
vision in their center, with two sets of passages, and Fig. 8 
the abutment, also with division and two sets of ports; but 
the outlet into the cylinder differs, Fig. 9 showing it on one 
side and Fig. 10 on the reverse side of piston. By admitting 
steam into the passage, p, the engine will turn in one direc- 
tion, and by turning steam into, p', the opposite direction. 
The exhaust pipes for such an arrangement are duplicated. 
Where the pistons touch the inside of the cylinder they do 
so on a curved surface about 14 in. wide, and which corre 
sponds to the inner curve of the cylinder; as these wear they 
are brought up by means of set screws acting on the square 
shaft which carries the pistons, a certain amount of pla 
being allowed betweer the shaft and pistons to allow of ad- 
justment. The ends of the pistons are fitted with packing 
rings, M, slightly bevel on their external edge, and eccentric 
with the covers, in order that they may sweep over the 
entire surface and not cut channels in them, as they would 
were they concentric. Several advantages are claimed for 
this design, among which are simple construction, wetesiens | 
action at hich velocities, the few wearing parts—and these 
become tighter from wear—and small friction. Hn- 
gineer. 
THE ENGINEERING AND METAL TRADES 
EXHIBITION, LONDON. 


PARKER'S SCREW MACHINE. 

As might be anticipated, machine tools are largely repre- 
sented at the Engineering and Metal Trades Exhibition, Lon- 
don. Weillustrate two machines constructed by Messrs. 
Greenwood & Batley, of Leeds. One of these is Parker's 
automatic screw-making machine. The great feature of this 
ingenious piece of mechanism is the continuity of its action, 
and the small demand it makes upon the attention of the 
attendant, After a rod of steel, iron, or brass has been in- 
serted into the hollow mandrel, screws of the form to 
which the tools have been previously adjusted, are turned, 
chased, and cut off, one after another entirely automatically, 
the various tools coming into action in due succession, and 
the wire being fed forward at proper intervals. The work 
turned out is uniform in length, diameter, and form of 
thread, and is suitable for all kinds of machinery, even of 
the highest class. The heads may be of any desired form, 
cheese, countersunk, or button heads being produced with 
equal facility, while three or four diameters of sbanks may 
be turned on the same screw. The tools and screwing die 
are of the simplest description, and can be easily sharpened 
and adjusted, while oil is applied to them continuously and 
is used again and again. Thus it will be seen that the 
duties of the man in charge are exceedingly light, and he 
can easily attend to two or three machines, and conse- 
quently the cost of manufacture is very small. 


BAND SAW FOR IRON AND STEEL. 


The other engraving illustrates a band saw machine for 
cutting cold iron and steel, which has been very successful 


and is now extensively employed in arsenals, gun facto. 
ries, locomotive shops, and the like, for cutting out gun- | 
carriages, boilers, tender and wagon framings, ships’ plates, | 
etc. The table of the machine shown is 2 ft. 8in. long by | 
2 ft. 4 in. wide, and has a variable self-acting feed motion | 
of 2 ft., with a self-acting stop motion. Charge wheels are | 
provided to give the requisite speed of feed for cutting ma-| 
terial of different thicknesses varying from 3g in. to 10 in. | 
The saw pulleys are 40 in. in diameter, and the periphery | 
of each is covered with leather to prevent the saw, which is | 
about % in. wide, from slipping. The lower pulley is cast 
with a spur wheel on its outer rim, and this is driven from 
a pinion on one end of the cone pulley shaft. The upper 
pulley is mounted in bearings in a vertical slide, which has 
a screw adjustment to accommodate various lengths of suws 
and to provide the requisite tension.—Hngineering. 


BRICK WORK.* 
By J. Woop.ey. 


Ir may be thought superfluous on my part to make in this 
paper = attempt to describe what I may call the historical 
phases of my subject, for, doubtless, those are matters upon 
which the majority, at least, of clerks of works are as well 
if not better informed than myself, because to obtain infor- 
mation in that direction it is not necessary to be a bricklayer 
by trade. 

So, also, in regard to brickmaking. The nature and pro- 
perties of the various kinds of clay, and the chemical action 
of the several compovent parts, the reason why some bricks 
are ‘‘red,” some ‘* white,” others ‘‘ yellow,” etc. ; the differ- 
ent descriptions of machines for making, and the ordinary 
methods of drying and burning, such as ‘‘clamps” and 
* close -kilns,” Scotch kilns” and ‘‘ Haufman’s ovens,” 
etc.; the difference between ‘‘machine made” and ‘ hand 
made,” ‘‘slop made” and ‘“‘sand moulded,” ‘* pressed fac- 
ings” and wire cuts,” ‘“‘malms” and ‘picked stocks,” 


“rough stocks” and grissels,” place bricks” and ‘‘shuff-,” 


Sed before the Clerks of Works’ Association,—Awilding News. 


‘*mortar” in the story of the Tower of Babel. We also 
know that our former conquerors and masters, the Romans, 
were famous for brickmaking; and it is more than likely it 
was they who first introduced this most useful art into this 
country. And it is interesting to mark the various changes 
and improvements in the form of the bricks and the charac- 
ter of the brickwork tbat bave taken place since our first ini- 


IMPROVED SCREW 


tiation, a sure guide to which is to be found in the nume- 
rous remains that have from time to time been brought to 
light. As an illustration, I will just describe to you an in- 
stance which — came under my own immediate no- 
tice. A little more than two years ago I was engaged upon 
the restoration of one of the most dilapidated old churches 
in the county of Essex. situate in the parish of Weeley, near 
Colchester; and, in pulling down the old rubble walls, we 
came upon some very interesting specimens of ancient bricks 
in a good state of preservation, one of which I place before 
you. They were built in with the rubble in the section of 
the wall. And at the same time, and near the spot, were 
found the remains of a base, shaft, and cap of a stone col- 
umn complete, which the architect described as belonging to 
the eariiest Norman period. There were two kinds of these 
bricks, and both bad evidently formed part of some former 
edifice or edifices, from the fact that some of the original 
mortar still adhered to them, and that some had been 
roughly cut to form splays. Now, taking into considera- 
tion that these bricks were found in company with the old 
masonry, I think you will agree with me that they belonged 
to the same period, at least (if not an earlier one), which was 
siated to be 800 years ago. There is a peculiarity about 
these bricks which, to my mind, is conclusive evidence of 
their primitive origin. If you examine this one, you will 
fail to see the marks always to be found about bricks made 
in a mould; but you will see other marks which will tell 
you enough that the clay, after being beaten or 
rolled out to the required thi , Was cut into slices with 


a wooden cutter, a pallet laid on the top giving the size ang 


shape, and when put out to dry, the slices were laid figt 
upon a straw bed, the impressions of the straw being sti} 
|upon them. There is one other matter iv relation to these 
| old bricks I should like to mention here, because it may 
| perhaps, strike you more forcibly further on. In digging 
the new foundation, we came across some clay of a pecy. 
liarly fine description. Curiosity tempting me, I compared 
| these bricks with it, and at once came to the conclusion that 
those bricks were made from that kind of clay, and there. 
| fore made on that very spot. The old tower, evidently ay 


The lower and older portion is of a very rude description, 
the bricks are 1114 inches long, 54 inches wide, and 4). 
though only 234 inches thick, four courses of the brickwork 
will measure 134¢ inches in height, made up with large 
joints of coarse mortar, which, notwithstanding its great 
age, is still sound. The upper and newer portion, judging 
by the size and shape of the bricks, and the character of the 
work, I should say belonged to the last century. The fact 
that the new church is also built of brick adds to the inter. 
est I attach to this one building in particular, showing, as it 
does, in itself and in connection with the old bricks which | 
have described to you—nearly all of which I purposely had 
built in the new walls—four living examples of as many pe- 


CUTTING MACHINE. 


riods in the history of brickwork, separated from each other, 
I may say, by hundreds of years. 

I mentioned just now the subject of bricks being made on 
the site cf the tuilding. Now, if we carefully consider this 
matter in connection with the fact—at least, generally under- 
stood as such—that there is hardly a district in England 
wherein clay may not be found of more or less value for 
brick making purposes, then we shall have discovered the 
reason, not only why bricks were first made, and brickwork 
first adopted, but also why it bas gone on from time to time 
and period to period increasing in importance, and becoming 
more and more a necessity, until it has become in the present 
day the leading feature in building construction. 

To continue this part of the subject yet a little further, 
let us just consider the part played by bri¢kwork in London 
and the metropolitan districts during the last, say, fifty years; 
during which time it is no exaggeration to say, the greater 
half of what may be justly called the ‘‘ New” London has 
been built, and the ‘‘Old” London almost entirely recon- 
structed in even less time. Again, consider what it has done 
in the matter of raiiways within the metropolitan area; Dot 
only above ground in the innumerable bridges and miles of 
viaducts where we can see it, but also in the long stretches 
of tunnels and retaining walls underground, where we can- 
not see it, but where it must of necessity exist in more me 
sive proportious. Now, may I not say these stupendous 
results are mainly owing to the fact that this huge metropo 
lis partly stands upon what was—and is now entirely sur 
rounded, at easy distances, by what is—‘‘one vast 
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field”? Then, again, let us turn to the provinces, where we | bonded by another, it is—or at least it ought to be—rendered 
may find scores of instances of similar causes and effects—' perfectly homogeneous, whereby the maximum of strength 
for example, see the town of Reading, in Lerkshire, one | is obtained with the minimum of bulk. It also affects cost, 
mass of red brick. See Aldershot and its Government build- | by enabling «Iterations and adaptations to be made with the 
ings and barracks, which, previous to the Crimean war, was | greatest amount of simplicity and expedition, also openings 
a large tract of common, little better than waste land, and | to be formed, flues and chimneys to be built, projections 
an obscure villuge consisting of about a dozen cotiuges. | thrown forward, recesses set buck, and all the various con- 
Another notable example is the Victoria Hospital, Netley, | structional changes in form and feature, either in regard to 
near Southampton. Some faint idea may be formed of its | strength, ornamentation, or variety in color, with the least 
itude when I say that the foundations of the main | amount of additional labor, and without interfering with the 
plocks alone ebsorbed 5,000,000 of bricks to raise them to the | integrity of the mass, 
linth line; that as many as 10,000,000 of bricks were made| Apart from the foregoing, resistance to fire is not the least 
n the one year that I was engaged upon it; and that it| of the many reasous why brickwork takes first rank in com- 
occupied many years in its erection and completion, and the ger with any other building material. We know it to 
whole of the bricks were made on adjoining land. ve of common occurrence for a brick building to be com- 
Colney Hatch Lunatic Asylum, and the fortification works | pletely gutted by fire from foundation to roof, and yet the 
at Newhaven, Sussex, are both striking examples, containing | walls remain intact, so that, with a little dressing and clean- 
many millions of bricks, made on the land immediately con- | ing, a few bricks replaced here and there, they ure ready to | 
tigaous to where they stand. receive a fresh inside and a new roof, apparently none the | 
The subject is so important as showing the value of brick | worse for the ordeal they have gone through. 
over every other material for a like purpose, that Icannot| Now, having said thus much, [ feel confident I have said | 
refrain from mentioning (even at the risk of wearying you) | sufficient to convince the most skeptical there is something | 
one or two other especial instances, in the case of country | in and about brickwork worth a little more than « casual or | 
mansions of no mean dimensions and character, erected in | superficial acquaintance; that it is a subject upon which we, | 
recent years, the bricks for which were actually made on the! at lenst, as clerks of works—a part of whose duty it is to see 


| 


| 


| 
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estate upon which they stand, viz., Wyfold Court, Oxford- | it executed—may profitably bestow a little careful attention 
shire (afterward burnt down and just now rebuilt); Black-| and study. I am constrained to make these remarks be- | 
more Park Mansion, near Malvern, Worcestershire; Eaton | cause I am tolerably certain that hitherto it has not received 
Hall, Cheshire; Stanstead Hall, Essex; and I dare say there | the amount of attention which its ever increasing importance 
18 not one of you but could name other instances of similar | demands, either on the part of those who are called upon to 
character and equal importance. These facts may be taken | supervise its execution-—be they foremen or clerks of works— | 
- a fair sample of what has been done and what is doing | or on the part of those who actually perform the work. It | 
roughout the country generally, and quite sufficient to| is a well known fact that of all the handicrafts connected 
justify my remarks in respect to the position held by brick-| with the building trade there are none looked upon with so | 
work in building matters. But there are other very cogent | much apathy, not to say contempt, as bricklaying—resulting | 
oe why this position must and always will be main-| from the popular delusion frequently expressed in words | 
eet, the keynote to which is the uniformity of the parts, | Similar to these: ‘* ss can lay bricks;” ‘‘ There is no- | 
the, brick being in size and shape the counterpart of each | thing in it to learn;” The greatest dunce is fit to make a, 
—-: This fact affects cost in transport, for the greatest | bricklayer,” etc. Now, having spent a long life among it— | 
: m r of bricks can be stowed in the smallest amount of | from an apprentice upward—and during the Jast thirty-two 
jan and gon the greatest facility for baudling, in being years made it an especial study, I am enabled to speak with | 
— erred from one place, or one conveyance, to another, or | some authority, when I say that no branch in the trade is so | 
the hans conveyance on to the building site, and thence tu little understood as brickwork, cither in regard to its oume- | 
pnw s of the bricklayers. Again, it affects cost in con- | rous technical details, (be fundamental principles underlying 
ti ~~ for the walls being adapted to the size and shape them, or the extent to which they are capable of being ap- | 
: “ee there is a place for every brick, or a portion of | plied; and, although I may be thought to exaggerate, I | 
a, ; and a brick for every place, without waste, and | know it to be a fact that bundreds of bricklayers, even, 
» at most, a mere shadow of pretence for chipping and | grope about for a lifetime without acquiring more than just 


ttiug; and also allows for the greatest rapidity of manipu- the merest rudiments of the craft; and no wonderysimply 


which = by the mathematica] exactness and nicety with , because it is so seldom they are told there is anything be- 


takes its place in relation to and can be _yond that to learn. They are, asa rule, left to their shifts, 


each une to go on in his own fashion, piling the bricks one 
upon another without the least regard to the inte,rity or 
the perfectness of the work, beyond what is scen on the face; 
and, in too many instances, very little care about that even. 
So long as the contractor or his foreman (too frequently a 
sub) can see it ‘‘ grow,” and the clerk of works, as he passes 
along, sees the top flushed up—but which is, more often than 
not, merely plastered over—there is an end of it. Or, if per- 
chance there should be one man among the gang who is 
really skillful and disposed to manipulate his portion of the 
work correctly and well, his intentions are veutralized by 
the others, who, having neither ability nor disposition, are 
careless in the matter; ind¢ed, it would almost appear strange 
were it otherwise, seeing their remuneration at the pay ofilce 
is the same. 

It is from a knowledge of these facts that I have been led, 
for years past, standing almost, as I may say, alone, to use 
my voice and pen--accompanied at times. by actual prac- 
tical teaching—in an earnest endeavor to bring about a better 
state of things; but, although I have the satisfaction of 
knowing that in many instances and in certain quarters, 
my efforts have been somewhat successful, yet it is but a 
drop in the ocean compared with what is needed to be done. 
I feel convinced, therefore, that a fresh starting point is 
needed, and ove that should act downward. I started to 
work upward, with the idea that if bricklayers could be 
induced to make themselves fit, they would be sure to receive 
encouragement and assistance from above. I apeem not 
only to members, but to clerks of works generally, in full 
confidence in their ability, to take up this question in the 
spirit its ~~ yey demands. I never yet saw a clerk of 
works who did not take an especial interest in woodwork of 
whatever description and character, or show a commendable 
anxiety in regard to masoury, ironwork, and concrete, etc. 
But we seldom meet with one who has a habit of getting 
very enthusiastic about brickwork, or takes any great pains 
(using a homely expression) to look through a brick wail. 
Now, he who would look through a brick wall should 
have eyes trained to the purpose. In other words, those 
who are called upon to supervise brickwork in execution 
should know something about it, both technically and prac- 
tically, and moreover keep a watchful eye over it. The 
very nature of its construction demands a watchfulness pe- 
culiar to itself, seeing that every one course of bricks hides 
everything, good or bad, appertaining to the one beneath it, 

The key, or as I may say the A BO, to properly con- 
structed brickwork is the perfectness of the bond; and in 
proportion to the correctness with which the bonding is car- 
tied out, so is the strength of the wall—that is plain. It is 
possible—indeed, it is practicable—to construct a mass of 
brickwork, no matter how extensive or intricate in charac- 
ter—so long as it is in conformity with the technical laws 
which regulate the thickness of the walls in bricks aud half 
bricks according to the strength required—as perfect in its 
— as a fabric of cloth which is woven without a false 
stitch. 

Now, the most incompetent bricklayer is fully alive to 
the necessity of bonding on the face of a wail, it being con- 
sidered an unpardonable fault, if be is caught, even in the 
most rough description of work, with the bricks so placed 
that a vertical joint in one course is brought directly over a 
similar joint in the course immediately beneath it, technical- 
ly known asa “‘straight joint.” It isalso a poor workman who 
is not aware of the importance of preserving, or at least some 


' attempt to preserve, in fairly good face work, a plumb-line 


with the perpends; that is to say, that every brick as placed 
in the first course, should keep the same position in every 
— alternately, in a direct vertical line to the top of the 
wall, 

Again, a fairly skillful and intelligent bricklayer knows, 
and he is not skillful if he does not know, that in setting out 
the position of the bricks in the first course of a wall (if it 
is to be face work), the several features in the elevation up- 
ward should be taken into account, so as to obviate an 
change in the perpends as the work proceeds; and all, skill- 
ful or unskillful, can distinguish the difference between what 
is known as ‘‘ Flemish bond” and so-called *‘old English 
bond;” but beyond these matters few ever trouble them- 
selves in regard to bonding. 

To produce perfect bond it is necessary that every brick 
or half brick should occupy on the inner face of a walla 
position identical with those on the outer face, and the 
middle, when the thickness is sufficient to justify the term, 
should follow, brick for brick, the two faces, but it is the 
rarest thing imaginable to find it so, or even so, it is more 
than likely the result of chance rather than from careful 
foresight or judgment. We often hear a deal of talk about 
Flemish bond as applied to face brickwork. 

I don’t know how it is that this system is so frequently 


| adopted by architects; of this I am certain, that did they 


know but a tithe of what I could tell them of the disre- 
putable practices to which it gives rise in respect to the inner 


' section of a wall, it would not be so frequently provided for 


in their specifications. Even at its best it is a defective 
arrangement, for beyond the face half brick, perfect bonding 
is impossible. And if, as it only too often bappens, the face 
is unskillfully treated, permanent disfigurement is inevi- 
table, a horrid example of which may be seen in the case of 
a new building of no mean pretensions, now nearly com- 
pleted in the neighborhood of Bloomsbury. 

There is a system, or rather no system, in bonding of 
which I have heard, and had it described to me as being in 
common practice in the manufacturing districts, and in, I 
believe, some parts of America, where, to dispense with 
outside scaffolding, the bricklayers stand, or partly so, on 
the wall, and lay the face courses over hand ; for convenience 
of standing and reaching over, and also to facilitate rapid 
progress, a certain number of stretching courses are laid on 
the face successively, say three, four, or five, as may be, 
and when the remainder of the thickness of the wall is 
leveled up to the top of these, a “‘ tbhruff,” as it is called, 
which means a bonding course of beaders, is run through, 
and then the stretchers are laid as before. 

A specimen of this kind of bonding may be seen in the 
case of the large pile of buildings situated at the rear of the 
new Law Courts, the whole of the walls of which are sys- 
tematically made up with three consecutive courses of 
stretchers to one course of headers; so that in wees d foot in 
height there is but one bonding course only inst of two. 
I need scarcely say this method, whatever reason may be 
assigned for its adoption, is diametrically opposed to the 
fundamental principles of brickwork. Similar results fol- 
low where, as it sometimes occurs, the facings are pape? 
made of a different thickness to the bricks provided for the 
body of the walls. 

There are*many examples of such work to be seen; in one 
rominent special public building five courses of these 
acings measure a foot in height only, while tbe bricks for 

the backing are of the ordinary kind, and rise a foot in four 
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courses. Thus it will be seen that in the absence of some | tically describe them, and positively forbid their use, with 


fluke no lateral tie or bonding can occur other than one to/| the inevitable con 


each foot, or one in three of the heading courses. Now, 
suppose in such work heavy projections are thrown out, the 


uence of broken and imperfect work, 
to say nothing of disfigurement on the face. 
A striking instance I noticed the other day in the case of 


leverage would naturally act upon the facing bricks as a | a rubbed and gauged brick front, having at each extremity 


fulcrum, and have a tendency to tear them away from the 
mass. 

To any one accustomed to look through a brick wall it is 
impossible to look upon such work as this without a certain 
amount of humiliation, because he must know that in those 


an 18 inch or two-brick pilaster, in which a stretcher is 


made to fill the place of the usual headers and closers, in the | 
same way as in a hollow pier or chimney flue, for which it | 


might easily be mistaken. This, I was told by the workman 
who built it, was insisted upon by the architect, evidently 


courses of heading bricks, which to less practiced eyes ap-| showing that he sacrificed symmetry and integrity to a dis- 


pear to fulfill their legitimate purpose, two out of every 
three cannot be otherwise than a mere sham. Nor is that 
all, for he will not fail to see that in the case of the actual 
bonding course, the width of the face-headers being 5in. as 

inst 41¢ in.—the width of those in the interior—the 
former will overrun the latter, thereby destroying the re- 
gular methodical quarter brick lap peculiar to perfect bond- 
ing. Again, the length of the bonding headers—10 in. as 
against 9 in.—necessitates wider walls to provide room for 
this extra length. The additional width not being required 
for the intervening courses, involves an extra expenditure 
of mortar to fill up the superfluous space. 

I will now describe to you what is meant by perfect 
bonding. This becomes possible only by adopting the sys 
tem known as “old English bond,” presumably so called 
because it originated with the early English bricklayers 
But by whatever name it is called, it is the one and only 
method by which brickwork can be made perfect. Not so 
very long ago, when describing this system, an old brick- 
layer who was present seemingly could not at first quite 
understand what was meant; but when eventually be caught 
the idea, he rather contemptuously remarked, ‘“‘Ah, L see; 
you mean ‘navvy bond,’” owing, I suppose, to the fact 
that it was invariably adopted on railway works, engineers at 
least being fully alive to its value in regard to strength, al 
though it is open to doubt if even they ever succeeded in 
obtaining, beyond the face courses of their brickwork, any | 
more perfect bonding than other people | 

It will, perhaps, appear to you something like a paradox | 
when I tell you that this apparently mysterious matter, | 
about which you have heard so much, is in reality no mys: | 
tery at all, as [ will show you; or rather, I might say, if 
there is anything mysterious about it, it isto be found in 
the fact that it is so seldom any heed is taken of it. It} 
simply consists of a method of so placing the bricks, as I 
stated before, on both faces of a wall, in such a position that | 
each brick or portion of a brick on each face shall corre- | 


taste for those ‘‘ little bricks. 

This sort of thing, happily of rare occurrence on the exte- 
rior face of a building, may be seen daily in the case of 
piers, pilasters, or jambs, in connection with the interior, 
where, to a certain extent, it is to be hidden up. This arises 
partly from ignorance of the importance of proper bond as 
an element of strength, and partly from the cupidity of fore- 
men or sub-contractors, as the case may be, who are too apt 
to leave out of consideration everything possible which, in 
their idea, bas a tendency to impede rapidity of progress, 
and this even in cases where strength is of vital importance. 
Picture to yourself a pier or jamb, designed to receive the 
end of a girder carrying a heavy load, and resting upon it 
say a foot or less, and this pier built up with an outer casing 
of a half brick thick, having no connection by bonding with 
the inner section. 

Bricklayers, as a rule, will plead as an excuse for bad 
bonding, that they are not allowed the time to take proper 
heed of it. But in a certain sense only is that true; because 
it absorbs the same amount of time and labor to pick up a 
brick in whatever position it is afterward to be placed; and 
in many especial cases where imperfect bond is the most 
likely to prevail—for example, filling in the section of a 
wall or pier—it only amounts to whether a brick shall be 
placed 244 inches to the right hand or the left. Again, in 
regard to ‘‘ bats” or broken bricks, we know that so long as 
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spond with the other, and those in the inner section to con- | we have bricks, so it is certain we shall have more or less a 


form to those on both faces. 

This it will be plainly seen, if this rule is strictly fol- 
lowed—and there is nothing but the will to hinder it—that 
in exact proportion as the face bond is technically and prac- 
tically correct, so will be the perfection of the bond in sec- 
tion. Under these conditions it is immaterial what is the 


thickness or variations in thickness of the wall or walls ; so | placed in proper form in the same position as whole bricks, | 


long as they are made up of whole bricks or halves in the 
usual way, the bonding is certain to work out correctly in 
all cases. When it occurs that the thickness of a wall con- 
tains an odd half brick—for instance, a one and half, two 
and half bricks, snd so on—the odd half must be kept on 
the face. Thus one side of the wall will be stretching, the 
other heading courses, alternately. 

This rule, so far as the face is concerned, is generally un 
derstood; but it is in such cases where, as regards the bond 


in section, the greatest irregularity prevails, because the | 


majority of bricklayers insist that the angles, or quoins, 
which give the cue to the general face, must be set out in 
all cases alike. Thus it happens in these particular in 
stances, nine out of every ten are set out wrongly, and the 
error committed at the quoin is perpetuated along the whole 
length of the wall, with this resuli—the middle consists of 
so many bricks or balf bricks piled up course upon course, 
one lying immediately ou the other without any bonding 
whatever other than across the wall. 

There is a small but well known feature in brickwork 
which is the subject of a vast amount of controversy among 
those who are iguorant of the important part it playsin the 
matter of bonding. This is technically known as the 
‘“‘closer,” and it is the key to the whole system. Its place 
is next the angle header, and its presence gives rise to the 
systematic lap of one brick over and under another, as seen 
on the face of all brickwork, and supplies the name ‘‘ bond.” 
The closer should in all cases be continued throughout the 
fall thickuess of the wall on the face of which it occurs in 
each alternate course. Failing in this, which is more often 
the case than not, the bond in the quoin isimperfect, There 
are some who object to these ‘* littl 


| proportion of bats, especially nowadays, on account of the 
disreputable manner in which they (the bricks) are bandled 
in transit from the kiln to the building, and in these days 
of competition must and will, in spite of remonstrance, be 
used. But instead of being bundled into the walls indis- 
criminately, they should be carefully distributed, and if 


| the bond lengthways of the wall will be the same as if the 
were whole, and across the wall the defective bonding will 
| be to a certain extent mitigated. 
It may be urged, in reference to this matter, what necessity 
| can there be for any fuss about it? We have got on all these 
years very well without it; our brick buildings don’t, as a 
lrule, fall to pieces. Brick walls are brick walls—what more 
|is needed? I reply, so in the same way a door would be a 
door, even though its stiles were cut in between the rails, 
and the muntins run through. But a man that made such a 
monstrosity would be unanimously voted an ignoramus. 
Brickwork is brickwork, in the fullest sense of the word, 
only when it is constructed upon those true principles of 
bonding which I have endeavored, however imperfectly, to 


| explain to you in this paper; and should I succeed through | 


it in directing the aitention of the members of this associa- 
tion toward the subject with that earnestness its importance 
| demands, then I shall have made another step toward the 
| object I for years have had in view. 


| CRYSTALS FROM SLOW COMBUSTION OF ETHER. 
| THE peculiarly penetrating odor produced by the slow 
combustion of ether has been examined by Legler. From 
150 to 200 c. c. of ether, 25 to 30 c. c. of the crude product 
was obtained. This exposed for ten days over sulphuric 
acid gave crystals in rhombic prisms resembling ice flowers, 
soluble in water, alcohol, ether, and chloroform, fusing at 
| 51°, neutral in reaction and affording on analysis numbers 
leading to the formula C,,H;,0,, 
hydrogen, formic acid, and methyl] aldehyde. With ammo- 


e bricks,” as they sarcas- | nia, it gives oxygen with the other bodies.—Lsebig Ann. 


RECOVERING SILVER FROM WASTE GELATINE 
EMULSION PLATES OR PAPER. 


By J. Prxe.* 


Tue plan I pursued and have followed with success jg 
briefly as follows, and the operations are all such as you are 
familiar with: Supposing that you bave a pintor so of 
fogged or defective emulsion; melt this, and pour into one 
or two shallow porcelain dishes. Allow it to set, and thep 
| pour on asolution of hyposulphite of soda (four ounces to the 
| pint), sufficient to cover. In «short time the film, previously 
| (paque, will be found quite clear und transparent; the film 
| has ome, in fact, what photographers call ** fixed.” The 

hypo. solution bas dissolved out all the bromide, iodide, 
| or chloride of silver in the emulsion. The waste plates are 
| treated much in the same way. I abox capable of 
holding about two dozen plates. I fill it, and pour on sufi. 
| cient hype. solution to cover. Very soon the plates are all 
quite clear, and they may then be removed and cleaned; if not 
allowed to dry, they will be cleaned very ensily. It is quite 
unnecessary to throw away any particle of emulsion or 
jany piece of coated glass or paper. All articles, such as 
| bottles, dishes, funnels, etc., used in the process of manipu- 
lation, are easily and rapidly cleaned with warm hypo. solu- 
tion, and I can say that if done soon after use, the effect is 
|magical. Any amateur who makes his own plates will know 
|and appreciate the value of all this. 

All these hypo. solutions and washings are mixed together 
in a large bottle, and a sufficient quantity of a solution of 
ammonium sulphide or potassium sulpbide is added to cause 
the whole to smell strongly; precipitation of the silver as 
sulphide proceeds at once, and when quite settled at the 
bottom of the vessel, the supernatant fluid may he poured 
| off, but not necessarily thrown away. The remaining thick 
| liquid should be poured into a filter, the precipitate drained, 
washed, and dried, and it may now be mixed with half its 
weight of carbonate of soda and fused in a crucible. If 
sufficient beat be applied, a button of silver will be the re- 
sult; if not, the silver will be fuund as oxide contaminated 
with soda. The brownish colored mass may be powdered, 
washed with water to free it from soda salt, and dissolved 
in dilute nitric acid. This solution is boiled to get rid of 
excess of acid, and then allowed to cool and crystallize, 
Persovally, I prefer to keep the nitrate of silver in solution, 
test with the argentimeter for strength, then convert into 
bromide with ammonium bromide, and emulsify. 

It bas been suggested to me that the gelatine recovered 
from the waste emulsion is not worth saving. I do not 
agree with this, If properly treated I see no reason why, 
| provided the sample bea good oue, it may not be used for 
nom batch; if not, there are other uses to which it could 

ut. 

ose who may object toa few even simple operations 
may keep their ibe waste as sulphide until they have suffi- 
cient to send toa refiner, In any case I consider, as mat- 
ters are, the waste of even a single plate inexcusable. 

Other solutions used in the various processes of our art 
are also worth saving. For instance, the waste pyrogallic 
developer, to which a small quantity of saturated sulphate 
of iron solution has been added, makes a capital writing ink, 
las the fact that this paper is written with such ink proves. 
It may be a little thin, but that is a fault easily remedied. 


RESISTANCE OF COTTON TO HIGH TEMPERA. 
TURES. 


Tae Chemical Committee of The Société Industrielle de 
Muthouse has been experimenting on the effect of high 
| temperatures on the strength of cotton fiber. Members of 
the society had observed, that when cotton cloth was, pre- 
paratory to printing, passed over the singeing machine, the 
chain sometimes became weakeved while the filling pre- 
served its strength, and this without either showing a change 
of color, The temperature to which cotton could be raised 
without losing any of its power to resist tensile strain, as 
well as the effects of temperatures yet higher upon that 
power, were seen to be important practical questions, and 
these the committee undertook to solve. 


| DRY HEAT. 


In order to do so they selected samples of cotton cloth, 
similar in size, tested the strength of both chain and filling 
by the dyna:nometer, placed each sample in a copper can, 
and goes it to temperatures of 100°, 150°, 180°, and 
210° C., by plunging the can first into a bath of boiling 
waier, then into one of oil, and finally into one of paraftine, 
the temperatures being accurately determined by a thermo- 
meter which passed through the lid into the body of the 
can. Six samples each of six different makes of goods were 
thus tested. The results were not entirely uniform. Nor 
|is uniformity to be expected where yarns are not perfectly 
| homogeneous. The tests, however, prove that up to 150° C. 
| the fiber is not weakened, although, if the time of the ex- 
| periment be prolonged, there is a slight darkening of the 
|shade. At 180° UC. the darkening is increased and the weak- 
|ening becomes marked, At 210°C. the fiber begins to turn 
brown, and the tenacity is reduced to bul one-third, some- 
times but one-fourth, of what it was before the experi- 
ment 


Even when prolonged for eight hours, a temperature of 
150° C, is without effect, while if the temperature during 
that time be 10 degrees higher, cotton becomes sensibly 
|more tender. 160° C. may, therefore, be considered the 
critical or danger-point in the treatment of the fiber, and 
this whether the treatment be dry or moist. Cotton which, 
before being heated, bore a traction represented by the 
figure 10, broke with 17 when kept for one hour at 170° C.; 
with 15 when thus heated fo: two hours; with 13 when 
heated for four hours; and with 8% when heated for 
eight hours. 

The temperature actually acquired by the cotton during 
|@ passage, say of a quarter of a second, through the 
|naked gas flame of a singeing machine, can with difficulty 
| be determined, Experiments were, therefore, made in & 
bath of melting tin at its point of fusion, 228° C., the fiber 
being wound round an iron wire and retained in the bath 
| for a half second, and again forasecond, In neither case 
| was the strength of the fiber affected. A similar experiment 
| made with a bath of melted lead at a temperature of 350° C. 
produced but little if any effect. The period was too short 
to induce the chemical change in the cotton which much 
| lower temperatures make when prolonged. 


SUPERHEATED WATER. 
A very instructive experiment of Senarmont is cited to 


With alkalies it evolves | Show that the weakening of the fiber may be due to deby- 


bd Read before the Newcastle-on-Tyne and Northern Cousties’ Photo- 
graphic Association. 
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dration, although it must be confessed that the cases are not 
exactly parallel. If, in dyeing, we first pass the cotton 
cloth through a solution of a salt of iron, and then through 
a bath of carbonate of soda, we develop the brown tint of 
the rust of iron. If, now, we boil the piece of goods in 
water under pressure, say at a temperature of 150° C., the 
shade becomes redder and darker, acids attack the dye with 
difficulty, and it is no longer susceptible of being colored 
blue by the prussiate of potassa, The oxide of iron, deby- 
drated by the high temperature, not only resists these che- 
mical infleonees; it loses its adhesion for the fiber, and falls 
off as dust when the goods are beaten. The dehydration of 
the oxide of iron took place in the superheated water, and 
a similar change may, it is claimed, occur in cotton fiber 
under the same conditions. Accordingly a steam-tight cop- 

rcan was obtained, into which a sample of goods similar 
to those subjected to dry heat was placed, covered with 
water, the cap securely fastened, and heat applied. At a 
temperature of 150° C., even when maintained for eight 
hours, no appreciable reduction in the strength of the fiber 
took place. At 160° C., similarly maintained, the strength 
fell from 19 to 14, and at 170°C. the weakening was, of 
course, greater. 

SUPERHEATED DYE-STUFFS. 


The Société Industrielle de Rouen has. through one of its 
members, M. Scheurer, been giving attention to the effect 
of certain salts used in dyeing upon the cotton fiber, to 
which they become attached in the vat, when they are sub- 


sequently dried at a high temperature. The goods tested | 


were soaked in the solution, wrung out, dried, and theu 
subjected to dry heat. 

Chloride of zine, even in a weak solution, caused a sen- 
sible weakening of the fiber when the sample was exposed 
for an hour to a temperature of 110° C. When the solution 
contiined 50 grammes of the sat per liter, the sample was 
entirely destroyed. 

Chloride of calcium, in the proportion of 10 grammes per 
liter, below 130° C. did not sensibly attack the fiber. At 


140° C. the weakening was manifest, but the action did not | 


appear to increase in energy when the strength of the solu- 
tion was raised to 50 grammes per liter. Time as before, 


one hour. 
Chloride of magnesium, 50 grammes to the liter, begau to 


attack the tissue between 110° and 120°C. When the solu- | 
tion was reduced to 10 grammes per liter, the ivjurious | 


effects were not sensible until 130° C. was reached. 
Mixture of chloride of zinc and chloride of calcium. 


The effect of adding a solution of chloride of calcium to | 


that of chloride of zinc, the proportion of the salt in the 
latter being the same, is very sensibly to reduce its cor- 
rosive action. 

Mixture of chloride of zinc and chloride of magnesium. 
The action of the mixture is also much less violent than if 
the chloride of zinc is used alone. 

Sulphate of zinc causes an action sensibly destructive at 
120° C., and the action appears to be in proportion to the 
strength of the solution. 

Sulphate of magnesia gives results not very decided. Its 
action does not become sensibie below 140° C. 

Mixture of chloride of zinc and sulphate of zinc. The 
action of this mixture is more feeble than that of the 
chloride alone. 

Mixture of sulphide and chloride of magnesium. Action 
quite as weak as that of the pure chloride. 

The violence of the action of the chlorides of zinc and 
magnesium should cause the exclusion of those salts from 
all tissues to be passed over the singeing machine, or to be 
otherwise exposed to high temperatures. The existence of 
the injury, probably not observed at the time, would be sure 
to make itself manifest afterward. 


SINGEING HEAT. 


As attempts to ascertain directly the temperature to which 
the fabric is raised, when passing over the flame of the 
singeing machine, have not proved successful, indirect me- 
thods have been sought, and the following solution has been 
employed: Water, 1,250 parts; tartaric acid, 90 parts; 
chlorate potassa, 43 parts; aniline, 150 parts; ferricyanide 
potassium, 53 parts. When cotton cloth dyed with this so- 
lution is heated to 80° C., it instantly becomes green. Raise 
the temperature to 100° C., and the color is changed to 
black; to between 120° C. and 189°C., and it is browned, 
and the dye-stuffs reduce the strength of the fabric used, 

be change of color is therefore an approximate measure of 
the temperature, and goods thus dyed have been used as 
thermometers in experiments with singeing machines. In 
no case when working in the regular way has a temperature 
above 100° C. been found to be imparted to the fabric. The 


test-pieces become black. but never, except by accident, | 


brown, and it may be affirmed that, when properly managed, 
nove of the singeing machines in general use raise the cot- 
ton fabric to a temperature which it cannot bear without in- 
jury to its durability. 


THE USE OF BUTTER, MILK, AND MAMMARY | 


TISSUE IN THE MANUFACTURE OF BUT- 
TERINE.* 


By C. Mermorr Tivy, M.B., F.C.S., anp G. W. Wiener, 
F.C.8., 


ALTHOUGH the manufacture of butterine is very little un- 


derstood in this country, it is not our purpose to enter at ali | 


into the details of the manufacture, or to explain them in 


any way, but only to point out one or two facts which | 
have come to our Knowledge, and which have considerable | 


chemical interest. 

It has, hitherto, been a common error to sup’ that it 
was impossible to mix butter with butterine, and this has no 
doubt led to mistakes in adulteration certificates from which 


We should apprehend that few public analysts have been | 


free. It is quite likely that we ourselves have not been so. 
, The process of hutterine manufacture is now conducted 


which, up to the present moment, have never been experi- 
mented upon by any chemists except ourselves. 

The point to which we specially wish to draw attention 
now is the action of mammary tissue on fat, Mammary 
tissue in its crude form may, of course, be taken to mean 
; simply the chopped up udder of a cow, but it occurred to 
|us, and the experiments show that we were right in our 
| supposition, that this mammary tissue may also be con- 
| tained in milk and in butler. We have made a good deal of 
| inquiry on the subject, and as the result of this we are con- 
| vinced that butterine is never made without the admixture 
of some portion, and usually a very considerable portion, of 
'milk and butter, or either ove or other of these ingredi- 

ents during the process. 

The oleomargarine, pure and simple, which is the raw 
material of butterine, is simply purified suet, and as far as 

| we have seen it is prepared with great care, melted at a low 

temperature so a3 to avoid any burning, which might pro- 
duce a tallowy smell, and then sufficiently cooled to allow 
|of the extraction by means of pressure of the excess of stea- 
|rine which it contains. The more fluid part, containing the 
| larger proportion of oleine, is used for the subsequent manu- 
facture of the butterine, 

This raw material, 7. ¢., oleomargarine, is being made at 
the present time by a number of manufacturers in this 
country and abroad, and in fact the greater part of what is 
made here is being exported for further manipulation abroad, 
so as to make it into finished butterine, and export it again 
to this country as a more valuable article. 

The next process is to bring the fat into what is con- 

| sidered a different condition, and according to the experi- 
ments which we have recently tried, the process is certainly 
/successful. It was proposed to treat the fat with mammary 
tissue for some few hours at animal beat, and we find that 
such a treatment as this does specifically alter the character 
of the fat, and that, as the result, an altered fat is obtained, 
which, even if it does not resemble butter, has at any rate 
been changed in character, so that it is not the pure oleo- 
margarine fat that it was before. 

e have repeatedly tried the experiment, and having taken 
pure animal fat, ¢. ¢., melted suet, and digested it with the 
chopped-up udder of a cow, for from three to six hours, 
we have found that a definite and marked chemical change 
in the composition of the fat was produced. This point ap- 
peared to us to open up a new field of inquiry, viz., to see 
whether it was really possible that the udder of a cow after 
death did contain any ferment or other substance analogous 
(we wil. say) to pancreatine or pepsine, but which, differing 
from them, might at any rate have some anomalous effect 
upon fat, so as to insure its digestion, or so as to change it in 
| any way. 
| Obviously, it is desirable in carrying out an investigation 
|of this kind that the udder of the cow with which the ex- 
| periments are tried should be obtained from an animal which 
| is in full lactation, and treated immediately after the cow 
| has been killed. Up to the present we have not been able 
| strictly follow out this course, but we have obtained some 

certain results which are sufficient as serving to throw some 
light upon the matter, and we intend to carry it further. 
We took portions of the udders of cows, and extracted from 
them with dilute alcohol certain substances which proved 
on evaporation in vacuo to contain as least three different 
| constituents. One of the three is a fatty body of a peculiar 
|kind which needs further examination, and that examina- 
tion must obviously present circumstances of special diffi- 
culty, which will be the more readily appreciated when we 
say that it appears, as far as we can see from preliminary 
experiments, to differ in several points both from oleomar- 
garine and butter. 

We also obtained two other products, but cannot report 
| fully upon either of these at present. This much, however, 
| has been found out—that one of them has a definite action 
}upon fats, which action is of such a character that it 

changes the fat by altering its sp. gr., or actual density, and 
by producing a certain although small amount of volatile 
fatty acids from the fat, which previously contained nothing 
but insoluble fatty acids. 

We have tried a number of experiments with mammary 
tissue, and with the extracts taken from tbe fresh udder; 
but, as far as we have gone, we find that, practically, there 
is no dfference between the effect of the two. 

| Oleomargarine, or tallow, is in either case changed to a 
certain extent, and both soluble and volatile fatty acids are 
formed, instead of the insoluble fatty acids which were the 
only ones present before. 

| It follows from these experiments: first, that the chemical 

| result which has been obtained so far is that the udder of 
the cow contains a certain substance or substances which 
are capable of acting upon fat, and which do by that action 
change its chemical composition. Secondly, that the same 
| results can be produced by using an extract obtained from 

. the udder of a cow. 

But our experiments led us to go furtber even than this. 
Butter and milk both contain sensible proportions of mam- 
mary tissue in the shape of casts from the mammary glands, 
and they may, for aught we know to the contrary, and 
probably do, contain other matters which are not easily re- 
cognizable by microscopical examination, but which yet 
| may be present in sufficient proportion to exert a definite 
| physiological action, and from certain of our experiments 
| we are inclined to think that this is the case. 
| Thus far, we are satistied that both milk and butter do, 
to a certain limited extent, produce the same effect as we 
have already ascribed to mammary tissue. The action ef 
milk so far as we can judge at present is small, but it appears 
to result in the increase of the soluble fatty acids to a defi- 
nite extent, which is quite sufficient to be capable of estima- 
tion. The action of butter is greater, perbaps, because it 
| contains a larger proportion of substances derived from the 
| mammee of the cow, but it appears identical in character 
with the action of milk. This viewed from a chemical 
standpoint may mean solely that the milk when it passes in- | 
to the udder a the cow does not contain butyric acid, but 
that butyric acid is generated entirely in the lacteal glands. 


| We have put this forward simply as a view which may 


m such a way that there is no difficulty whatever in mixing | may not be upheld by subsequent investigations, but 


= 1 per cent. 

© manufacture of butterine appears to have been start- 
ed about the year 1869, and the Geeerigtion of the process 
oe in tbe patent taken out then appears to us to 
show clearly two ye, that the inventor Mege was, 
Pe to speak, ahead of his time, as regards what he saw as 
; ¢ future of his invention; and, secondly, that he had the 
fat a eis mind of some chemical changes occurring in the 
a under certain conditions, to which we will refer, but 


* Read before the Society of Public Analysts, May 30, 1883. 


| still the probability of the fact being as we staie is quite 
Analyst. 


sufficient to justify its being mentioned.— 


FREEZING POINT OF ACID SOLUTIONS. 


Tue author gives tables of the lowering of the freezin 
point occasioned by adding 1 grm. of various acids to 1 

rms. of water. e has established that the sulphurous, 
iodic, phosphorous, arsenious, and arsenic acids are almost 
entirely expelled from their alkaline salts in dilute solutions 
by a quantity of ayo or nitric acid sufficient to 
saturate the base.—/. M. Raoult. 


SULPHUR* 


By Cartes EmRMann. 


SuLpaor is an element well known for its great import- 
ance to the chemical and technical industries of the whole 
civilized world, It is the base of sulpluric acid, a factor 
without which all industrial efforts would come to a com- 
se stoppage. When in the year 1841 the Government of 

aples laid an export duty on sulphur, manufacturing Eng- 
land answered this measure with a declaration of war. And 
ustly so. All the efforts of the chemist to produce sulphur 
rom pyrites and sulphurets could not satisfy the demand 
for it. Without sulpbur there cannot be any sulphuric acid, 
no muriatic acid, no chloride of time, soap, soda, glass, etc. 
Even warlike powers would be condemned to everlasting 
peace for the want of gunpowder. 

Sulphur is disseminated throughout the mineral kingdom 
—it occurs in the earth native or in combinations. When 
native, it is found either in translucent or opaque masses, or 
in a powdery state mixed with limestone, gypsum, slate, etc. 
In its purest form it is found in Italy, Sicily, Galicia, Cali- 
fornia (Santa Barbara), and many other places. In combina- 
tion it occurs almost everywhere with iron, lead, mercury, 
arsenic, antimony, copper, and zinc, forming compounds 
called sulphurets. More extensively we find sulphur as sul- 
phates, which as sulphate of calcium, barium, and other 
metallic bases constitute enormous mountainous masses. 
Sulpbate of sodium is 2 companion of the chloride of sodium 
of sea water, and sulpbates enter the organism of animals 
and plants. All proteine matter—albumen, glutin, casein— 
always contains sulphur. A full grown man is said to carry 
in his body four ounces of it. 

Sulphur is a non-metallic element; it is brittle, solid, pale 
_— in color, of crystalline texture and shining fracture. 

ts symbol is 8, eq. number 16, and density 2. It is insolu- 
ble in water, but soluble in alkaline solutions, petroleum, 
naphtha, fixed and volatile oils, alcohol, ether, chloroform, 
and bisulphuret of carbon. Sulpbur melts at 115°5 deg. C., 
and when cooling will under circumstances crystaline in 
sharp, slender prisms. The crystals formed from a solution 
of bisulpburet of carbon are octahedric, 

Sulpbur heated to 150 deg. C. ignites, and enters easily 
into combination with oxygen, metals, and other elements, 
some of which are very important to the photographer. Of 
all of these, let us first consider the well known 

Sulphuret v Potassium, which is formed when carbonate 
of potash and sulphur in certain proportions are brought to 
a state of tranquil fusion and allowed to cool. The mass 
obtained is hard and brittle, of peculiar taste and odor, and 
ofa liver brown color. Hence its ancient name of hepar sul- 
phuris, It is easily soluble in water, attracts oxygen by ex- 
posure to air, and changes gradually into potassium sul- 

hate, when it becomes inodorous and white on the surface, 

he solution is decomposed by mineral acids, which liberate 


| sulpbureted hydrogen and precipitate sulpbur. Most of the 


metals in solutions are by it precipitated as sulphurets. 
Hence its use to throw down silver as a sulphuret of silver 
from old fixing baths or other solutions containing it, and 
a8 an intensitier for negatives, 

Sulphuret of Ammonium is used for similar purposes. It 
is made by passing a continuous stream of sulpbureted hy- 
drogen through liquid ammonia till saturated. 

Sulphuret of Antimony and Sodium, or Schlippe’s Sait, is 
also used as an intensifier, often in combination with bichlo- 
ride of mercury. It consists of large, pale yellow diapha- 
nous tetrahedric crystals. It should not be used when the 
crystals are covered with a reddish brown surface. 

Sulphureted Hydrogen is used as a reagent for the detec- 
tion of metals. It is obtained by the action of sulpburic 
acid upon sulphuret of iron. The gas thus set free is either 
appli direct or when mixed witb water. 

»me of the combinations of sulphur with oxygen are of 
the greatest importance. Besides sulpburous acid, SO, and 
sulpburic acid, 84-O,, there are known a series of others. 
Dithionous acid, 8,0,; dithionic acid, 8,0,; trithionic acid, 
§,0,; tetratbionic, 8,0,; pentathionic, to all of which 
the photograpber’s interest need only be directed to the 
or byposulphurous, the sulphurous, and sulpburic 
acids. 

Hyposulphurous Acid, 8,0, is formed by heating a soluble 
sulphite with sulphur, or 7 the action of sulphuric acid 
upon metallic zinc and sulphite of zinc. This acid exists in 
combination only, and has not yet been prepared in its free 
state. Combined with soda it forms the widely known 
hyposulphite of soda or fixing soda. This salt is readil 
made by mixing dry carbonate of soda with powdered sul- 
phbur, beating the mixture till the sulpbur melts, and stirring 
the agglutinated mass to bring every particle of it in contact 
with the air. The sulphuret of sodium first formed is thus 
converted into sulphite of soda. This is dissolved in water, 
and the filtered solution being boiled with sulphur becomes 
sulphbite, which salt will deposit in crystals. During the 
process the sulphuric acid of tbe sulphite takes up an addi- 
tional equivalent of sulphur, becoming bhyposulpburous or 
dithionous acid, which forms with the soda hyposulphate of 
soda. This salt is obtained as a by-product in very large 
quantities, and at enormously Jow prices, in the manufac- 
ture of soda, of which I will tell you particularly some other 
time. The solutions of hyposulphite of soda dissolve all in- 
soluble silver compounds except the sulphuret and that re- 
sulting from the decomposition of a silver salt by light. It 
dissolves iodine, and forms with it iodide of sodium and te- 
trathionate of soda and the blue color of iodide of starch, 
The photograpber uses it to dissolve the silver haloids on 
plates or paper not acted upon by light; and it is also used 
as a bleacher in many instances. Its chief use, however, is 
for the destruction of chlorine when it has been applied to 
destroy the color of paper pulp or fabrics. Therefore it is 
known in commerce by the name of antichlor. It converts 
the chlorine into hydrochloric acid, which forms with the 
soda chloride of sodium, and the hyposulpbite of soda is 
changed to neutral sulpbate of soda; either of these sub- 
stances remaining in the paper of which mounts are manu- 
factured is not injurious to the photograph pasted upon it. 

Sulphurous Acid, 80,, occurs occasionally in volcanic ex- 
halations of gases, but is formed directly by burning sulphur 
in atmospheric air or oxygen. At the ordinary temperature 
the acid is gaseous, colorless, and irrespirable, and of the 
well known suffocating odor of burning sulphur. Itis solu- 
ble in water, forming the so-called aqueous sulphurous acid, 
The t energy of this acid to attract oxygen and form 
with it sulphuric acid is proved by its application to pre- 
vent putrefaction and fermentation. The so-called sulphur- 
ing of wine and cider casks has been carried on for centuries 
to retard the fermentation and acidification of those liquids. 
Another peculiar property of sulphurous acid is its power to 


* Read before the Association of Operative Photographers cf New 
York,—Photographic Times. 
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decolorize many po oe Its use is, however, restricted | brown. The more strongly the 'morphine is heated with | stance, decreased, not only in the entire body, but especially 
t 


to the bleaching o 
leather, etc., the colors of which are not easily attacked by 
chlorine, being oftentimes even intensified. Sulphurous 


| tion of alcoholic potash. 
|  Uodeine gives no reaction with alcoholic potash; with the 


vimal matter, as wool, silk, feathers, | the acid, the more intense is the blue produced on the addi-| in the collective carcass parts, as the animals matured. 


was the object of the present communication to record the 
results of the complete analysis of the ashes of the collective 


acid and sulphite of soda, added to the pyrogallic developer | aqueous solution it passes from reddish to pure green, | carcass parts, of the collective offa! parts, and of all paris of 


used for gelatine emulsion plates, have of late been intro- 
duced into the photographer’s laboratory. Without attempt- 
ing now to discuss the merits of these additions, it is never- 
theless evident thut the sulphite of soda prevents, from its 
properties mentioned above, the decomposition of the pyro- 


and then toa an white; if it is heated with sulphuric acid 

| until it ins to brown, it gives all the reactions of mor- 

| phine, and seems to change into that body. 

| Solanine with the alcoholic solution passes from yellow to 
blue or red-violet, particularly after standing some time; 


leach of the ten animals. Forty complete ash analyses have 
| been made. 

As was to be expected, more than four fifths of the ashes 
consisted of phosphoric acid, lime, and magnesia; these 
making up the largest amount in the ash of the oxen, less 


gallol. Lt is further claimed that it gives to the negatives | with more potash it becomes whitish-gray. Sulphuric acid |in that of sheep, and less still in that of pigs. Potash and 
the tone and color so much admired in a collodion plate. | dropped into the mixture to excess causes a cherry-red, | soda were also prominent constituents. Assuming. for the 


Mr. Berkeley, of England, was probably the first to recom- 
mend these accessories to the photographer. ‘ 

Sulphuric Acid, 8-4-Os, is absolutely indispensable in the 
pursuit of all technical and chemical operations. It is one 
of the most powerful factors of modern indusiry, and is one 


of the strongest and also one of the cheapest acids known to | 
commerce and the chemist. Whenever weaker acids must | 
be separated or expelled, alkalies neutralized, metals or me- | 


tallic oxides converted into corresponding salts, it is invari- 
ably employed. Its manifold applications are equaled only 
by its enormous consumption. o manufacture sulphuric 
acid, sulpbhurous acid is first generated by burving sulphur 
in atmospheric air, and its higher oxidation promoted by 
means of nitric acid. We have seen how easily and ener- 
getically sulphurous acid tukes up oxygen from all mutter 
containing it. If sulphur is oxidized with even pure oxy- 
gen, it will ovly yield sulpburous acid, but becomes sulphuric 
acid by subsequent contact with other oxygenous matter. 
Of all means to oxidize sulpburous acid, nitric acid is by far 
the must practical and economical. Nitric acid. NO,, is a 
combination of 1 eq. (or 14 parts) of nitrogen and 5 eq. (or 
40 parts) of oxygen. 
contact with NO,, each one of these will take up 1 eq. of 
oxygen, thus forming 2 eq. of sulphuric acid, while nitrous 


| which disappears on adding water. Solanine treated with 
| the aqueous potash solution passes from yellow to violet, 
| then to green, and finally dirty yellow brow. Sulphuric 
| acid added as above causes the same reactions, but the pro- 
cess must be carefully conducted. The cherry-red and its 
disappearance are very strongly characteristic of this alka- 
loid. ‘The reaction is most successful when the substance 
is dissolved in cold sulphuric acid and warmed, but not 
| until the solanine hecomes brown, as in that case the color 

reactions do not take place. 

Another method of examination adopted by the author 

ke to rub sinall portions of certain alkaloids with concen- 

trated sulpburic acid on a white porcelain slab; to the mix- 
| ture he then adds a few crystals of sodium nitrite. Cer- 
| tain changes of color occur, which again alter when alco- 
| holic or aqueous potash solution employed in the previous 
experiments is added in drops, with constant stirring, until 

in excess; previous warming with the sulpburic avid 
| is not desirable, unless when specially directed. 
| Atropine with sodium nitrite shows a deep yellow to 
orange. Alcoholic potash produces a splendid red-violet, 


If 2 eq. of sulphurous acid come in| quickly passirg into pale rose; the more nitrite used, the 


deeper the color. Aqueous potash does not produce a color 
reaction. 


acid, NOs, a reddish brown gas is liberated. Further, when| Narceine with sodium nitrite first gives a dirty brown- 
8 eq. of nitrous acid, which are equal to 3 nitrogen and 9 | green, then clear blue margin, the mixture gradually passes 


oxygen collectively, are brought in contact with an abund-!to a fine violet, red-violet, and a blood red. Alcoholic | 
| tions may vary considerably. 


ance of water, they are decomposed into 1 eq. of nitric acid, 
NO,, and 2 eq. of oxide of nitrogen, NO; this gas is analo- 

us to sulphurous acid. On combining with oxygen it is 
immediately changed te nitrous acid, NO;, which again is 
converted by the water present into nitric acid and oxide of | 
nitrogen, and so on ad infinitum, Sulphuric acid is manu- 
factured on a large scale within a system of large leaden 
chambers, into which the vapors of sulphurous acid are car- 
ried and brought io contact with — divided sprays of 
nitric acid. The acid formed is collected at the bottoms of 
the chambers and contains then about 66 per cent. of pure 
hydrated sulphuric acid, a rectification of which is com- 
pleted in a platinum still. The article thus obtained is com- 
mercial sulphuric acid of from 97 to 98 per cent. The pho- 
tographer uses pure sulphuric acid for various purposes. 
To make guncotton, either in combination with nitric acid 
or with nitrate of potash; toclean glisses, using either the 
pure acid or when mixed with nitric acid or bichromate of 
potash; to destroy the viscosity of glutin, when it is neces- 
sary to recover the silver from useless bromo-emulsions; as 
an addition to protosulpbate of iron solution to prevent its 
oxidation, etc. 

Of the sulphates we handle daily, let us mention alum, or 
—— of alumina and potash, for hardening gelatine ne- 
gatives; chrome alum as a substratum for gelatine plates; 
sulphate of copper for various intensifiers; sulphate of iron 
ond eabphate of iron and ammonia, the principal agent for 
the making of collodion negatives and positives, and again 
for the production of ferrous oxalate developer; sulphate of | 
potash, as an admixture to ferrntype developer; sulphate of 
magnesia to arrest frilling and puckering of gelatine plates; 
—— of uranium with prussiate of potash as an intensi- 

er, etc, 

Sulphur and many of its combinations, you will thus ob- 
serve, are of great importance to us as well as to most all 
other trades or manufactures. Sulphuric acid is instru- 
mental to furnish mankind with all possible necessities, 
comforts, and commodities, for it is used in producing them 
all and it is well to say: The state of industry of a country 


potash changes this to a yellow, but aqueous potash causes 
the violet to pass through yellow to a dirty brown. When 
the blue margin appears as above, if the mixture is very 
gently warmed, it becomes a magnificent blue-violet. 

Narcotine with sodium nitrite passes gradually through 
red, brown, and green into a cherry-red. Alcoholic potash 
added changes this to a dirty orange; aqueous potash, whe 
dropped into the mixture after the sodium nitrite, shows a 
green spot after each drop. When it has been added in 
excess, all becomes a dirty green; when narcotine is 
warmed with sulpburic acid until yellow, or till the charac- 
teristic violet appears and sodium nitrite is then added, 
a fine cherry-red immediately makes its appearance. 

Strychnine with sodium nitrite gives a dirty yellow. Al- 
coholic potash changes it to a fine orange-red, the aqueous 
solution causes it to turn brownish-green, and finally dirty 
red-brown, 


Daitaline with sodium nitrite gives a brown to dirty 


cherry-red color, changed by alcoholic potash to a dirty 
yellow gray, by aqueous potash to brown; the reaction 
with the sulphuric acid and sodium nitrite is peculiar to this 
alkaloid. 

Two or three samples of each alkaloid were obtained 


periments require a considerable amount of practice, and it 

| is sometimes difficult to exactly specify the shade of color, 
for example, whether one should be called brownish-green 
or greenish-brown; yet with practice the characteristic re- 
actions can be very accurately produced. 


CHEMICAL COMPOSITION OF SOME FOOD 
ANIMALS.* 


| By Sir Jonn Benner Lawes, Bart., LL.D., F.R S., F. 


C.8., 
and Henry Gipert, Pb.D., LL.D., F.R.S., 
V.P.C.S. 


In a former paper (Phil. Trans., part ii, 1859) the 


| purposes of the illustration, that one of phosphoric acid was 
|combined with three of fixed base, the ashes of the rumi- 
nants showed an excess of base; whereas, according to the 
same mode of calculation, the ashes of the pigs showed no 
such excess. 

It was, unfortunately, only in the case of the pigs that 
the ash of the chiefly bony, and that of the chiefly soft offal, 
parts bad been analyzed separately. The results showed 
considerable excess of acid, especially phosphoric, in the 
ash of the non-bony portions, presumably, in part at any 
= due to the oxidation of phosphorus in the incin- 
eration. 


Comparing the percentage composition of the ashes of the 
| entire bodies of the different animals, the chief points of 
distinction are that, in the ash of the pig there is a lower 
| percentage of lime, and a higher percentage of potash and 
soda, than in the corresponding ash of the ruminants; a 
somewhat higher pm eagenn. of phosphoric acid in the ash 
of the pigs and of the oxen than in that of the sheep; and a 
higher percentage ‘of sulphuric acid (and somewhat of 
chlorine also) in the ash of the pigs than in that of the 


| other animals, 


A table showing the quantities of total ash, and of each 
individual ees constituent, in each of the ten animals 
analyzed was given. Not much stress was laid on the 
amounts in the particular animals, as the actual weights 
and conditions of arimals coming under similar designa- 


It was of more interest to consider the amounts of the 
mineral constituents in carcass parts, in offal parts, and in 
all parts, of 1,000 1b. fasted live weight of each description 
of animal. 


from different sources, The processes followed in the ex-| 


authors had given the actual weights and the percentage 


must be rated at her consumption of sulphuric acid. 


NEW COLOR REACTIONS OF THE ALKALOIDS.* 


By B. ARNOLD. | maturit , fatness, etc. They called particular attention to 


Tue author describes the behavior of various alkaloids 
with certain reagents; the most distinctive are the follow- 
ing: 
—Ous drop, when mixed with a few drops of | 
sirupy phosphoric acid, and the mixture evaporated in a 
white porcelain capsule over a small flame, becomes a fine 
green to blue green. 

Nicotine similarly treated gives a deep yellow to orange, 
the residue is soluble in water; the same color, The reac: | 
tion is more surely obtained when the mixture is heated for | 
five to ten minutes on the water-bath. Conine when so 
heated shows a clearer green. 

Aconitine.—The well-known violet color given by this | 
alkaloid when evaporated with phosphoric acid is obtained | 
easily and surely by agitating a few particles with sirupy | 
phosphoric acid and warming ten to fifteen minutes on the 
water-bath. 

The sirupy acid used as the reagent is obtained by dis- 
solving the anhydride or the glacial acid in the officinal | 
phosphoric acid of the German Pharmacopeia. | 

The author suggests that the ptomaconine of Selmi 
should be tested by this reagent. 

Portions of other alkaloids yielded characteristic reactions | 
when rubbed with a few drops of concentrated sulphuric | 
acid and gently warmed; alcoholic or aqueous potash solu- 
tion (80 to 4) per cent.) is then dropped in by means of a 
capillary tube with constant stirring until in excess. Nar- 
cotine, morphine, aud codeine give the most striking reac- 


tions. | dr nitrogenous substance; and comparing such animal food 


Narcotine, in course of heating with the acid, takes al 
tag pes : with wheat flour bread, it was concluded that taking into 
| consideration the much higher capacity for oxidation of a 
which on adding water passes tw yellow; treated with Sven weight of fat than of starch, auch animal 
; - | tributed a much higher proportion of non-nitrogenous sub- 


aqueous potash solution, the final reaction shows a gamboge- 
yellow, soluble, unchanged in water. 

Morphine on the addition of the alcoholic solution be-| 
comes yellowish to dirty red, then turns to steel-blue and | 
sky-blue. The continued addition of the potash solution 
causes, after a short time, a transition to a fine cherry-red, 
Water partially dissolves the residue to a red-violet color; 
the residue is a fine blue to blue-green, and dissolves with | 
that color on adding water. Treated with agueous potash | 
solution it passes from red to @ fine moss green, and on | 


further addition of the potash solution to a dirty = 


* Arch, Pharm., Journal of the Chemienl Soctety. 


| proportion in the entire body, of the individual crgans and | 
| of certain more arbitrarily separated parts of 326 animals— | 
| oxen, sheep, and pigs—in different conditions as to age, | 
the wide difference in the proportion by weight of the | 
| stomachs and intestines in the three descriptions of animal; 
| the proportion of stomach and contents being. very much 
the highest in oxen, considerably less in sheep, and little 
more than one-tenth as much in pigs as in oxen, On the 
other hand, the intestines and contents contributed a less 
proportion to the weight of the body iv oxen than in either 
sheep or pigs, the percentage by weight in pigs being 
nearly twice as bigh as in sheep, and more than twice as 
high asin oxen, With these very characteristic differences | 
in the proportion of the recepiacles and first laboratories | 
of the ood. the other internal organs collectively, as also 
the blood, contributed a pretty equal proportion by weight 
of the entire body, in the three descriptions of animal. 

Ten animals had been selected for the determination of 
the chemical composition, namely, a fat calf, a half fat ox, 
and a fat ox; a fat lamb, a store sbeep, a half fat sheep, a 
fat sheep, and a very fat sheep; a store pig, and a fat pig. 
In these in the collective carcass parts, in the collective offal 
parts, and in the entire bodies, the total nitrogenous sub- 
stance, the total fat, the total mineral matter, the total dry 
substance, and the water, were determined; and the results 
were recorded and discussed in detail. 

It was shown that as the animal fattened the percentage 
of nitrogenous substance decreased considerably, while that 
of the fat and of the total dry matter incre in a much 

ater degree. It was estimated that the portions of well 
attened animals which would be consumed as human food 
would contain between three and four times as much fat as 


stance, reckoned as starch, to one of nitrogenous substance 
than bread. In fact, the introduction of our stable animal 
foods, to supplement our otherwise mainly farinaceous diet, 
did not increase, but reduce, the relation of the flesh-form- 
ing material to the respiratory and fat-forming capacity of 


Finally, the actual amount, and the percentage of total 
ash, in most of the internal _ and some other separated 
parts, were given. It was shown that the percentage of 
total mineral matter, like that of the nitrogenous sub- 


* Abstract of a paper read before the Royal Society June 21, 1883. 


It was shown that a given live weight of oxen carried off 


| much more mineral matter than the same weight of sheep, 


and a given weight of sheep much more than the same 
weight of pigs. With each description of animal the 
amounts of phosphoric acid, lime, and magnesia are less in 
a given live weight of the fatter than of the comparable 
leaner indivuals. Of both potash and soda, again, the 
Fagen is Jess in a given live weight of the fatter animals. 

he same may be said of the sulphuric acid and the 
chlorine; in fact, in a greater or less degree of every one of 
the mineral constituents, 

It was estimated that the loss to the farm of mineral con- 
stituents by the production and sale of mere fattening in- 
crease was very smull. It was greater of course in the 
case of growing than of only fattening animals. In illustra- 
tion, the amount of some of the most important mineral 
constituents removed annually from an acre of fair average 
pasture and arable land in various products may be com- 
pared. Such estimates can obviously be only approximate, 
and the quantiti+s will vary considerably. With this reserva- 


| tion, it may be stated that, of phosphoric acid, an acre 


would lose more in milk, and four or five times as much ia 
wheat or barley grain, or in hay, as in the fattening in- 
crease of oxen or sheep. Of lime. the land would lose 
about twice as much in the animal increase as in milk, or 
in wheat or barley grain, but perhaps not more than one- 
tenth as much as in hay. Of potash, again, an acre would 
yield only a fraction of a pound in animal increase, six or 
eight times »s much in milk, twenty or thirty times «s much 
in wheat or barley graiv, and more than 100 timesas much 
in bay. 

Fom the point of view of the physiologist, it would doubt- 
less have been desirable that the selection of parts for the 
preparation and analysis of the ash should have been differ- 
ent and more detailed. The agricultural aspects of the 
subject had, however, necessarily influenced the course of 
the inquiry, and the extent of the essential work had en- 
forced the limitation which had been adopted. The resulis 
must be accepted as a substantial contribution to the chemi- 
cal statistics of the feeding of the animals of the farm for 
human food. 


READY TEST FOR SULPHITE OF SODA. 


PHOTOGRAPHERS who use sulphite of soda, and who wish 
to know of its freedom from sulpha‘e or otherwise, will find 
the following ready test useful and conclusive: From an oil 
shop or chemist’s get one pennyworth of spirits of salts 
(hydrochloric acid) and dilute it with two parts of water. 
Also, procure a litile chloride of barium and make a ten per 
cent, solution of it in water. Ina wine glass put first about 
twenty drops of a saturated solution of the sulphite; to this 
add xbout one teaspoonful of the diluted acid, and then 
drop in a few drops of the barium solution. If the sulphite 
be perfectly free from sulphate, the liquid in the glass will 
remain clear; but if sulpbate be present, the liquid becomes 
more or less milky according to the amount of sulphate 
present. 

Sulphite of soda perfectly free from sulphate is very difli- 
cult to obtain or preserve, but a good sample should not 
show more than traces enough to make the liquid opale- 


scent. 

The following is the rationale of the above reaction: If a 
soluble barium salt be added to a solution of sulpbite or 
sulphate, it is precipitated as sulpbite or sulphate of barium. 
But sulphite of barium is soluble in dilute bydrochloric 
acid, while sulphate is insoluble; hence in the above reaction 
the sulpbite of barium formed is kept in solution by the acid, 
while the insoluble sulphate is at once precipitated as a 
white powder, and gives a milkiness to the liquid. 

When the hydrochloric acid is added to the solution of su'- 

hite of soda, a powerful smell of burning sulphur is evolved. 
This is free sulphurous acid liberated by the hydrochloric 
acid decomposing the sulphite formation of chloride of 
sodium (common salt); but it in no way interferes with the 
action or delicacy of the test, as the hydrochloric acid does 
not attack the sulphate that may be present. 

If great delicacy be required, it will be necessary to add 
seme solution of barium to the dilute acid (especially if the 
common kind be used), as that sometimes contains traces of 
sulpbates. It is also necessary that the chloride of barium 
should be used and not the néstrate, as the latter would at 
once oxidize a portion of the sulphite into sulphate. The 
above quantities will suffice for many dozen testings.—( - 
H Seward, A,P.S., in Br. Jour. of Photo. 
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SCIENTIFIC AMERICAN SUPPLEMENT, No. 397. 


10OMMON DEFECTS IN THE SANITARY ARRANGE- 


MENTS OF HOUSES, AND THEIR REMEDIES. 


RecenTLy at the Parkes Museum of Hygiene, Margaret 

Street, London, Prof. W. H. Corfield, M A., M D., gave an 
address on the above subject. Dr. Corfield remarked that 
the best point from which to begin the examination of the 
sanitary condition of a house was the top, and he would 
therefore, in pointing out the different mistakes and neglects 
likely to occur in a dwelling, deal first with those of the 
roof. The rainwater which fell upon its surface must be 
got rid of. That which fell on the sloping face next the 
front should be taken from the gutter in a pipe direct to the 
street; but in order to avoid the appearance of the pipe, the 
water was often conducted across the roof in a gutter, which 
might some day leak into a ceiling, or was even carried down 
inside the house walls, through one or two stories of bed- 
rooms and the drawing-room, and so through the kitcben 
and basement to the drain. This pipe might at some time 
become broken, or was not carefully jointed, and then the 
rooms were flooded, aud also in many cases were directly 
connected with the drain. Apart from this, the decay of 
Jeaves, soot, and dust collecting in the top of the pipe was a 
more frequent source of evil than was generally supposed. 
Such av arrangement often gave rise to bad smells in the 
house, and various amateur tiukerings were made to correct 
the evil, but the pipes themselves were often overlooked for 
years. 
The lecturer had known several cases of illness which could 
only be attributed to this arrangement of rainwater 
pipes. Although open at both ends, such rainwater pipes 
often had an offensive smell, and yet these were frequently 
carried through bedrooms, and even as open channels under 
shelves. He believed more cases of illness than were sus- 
pected were due to this apparently insignificant cause. 

Another common plan was to carry the rainwater pipes 
from the front to the back of the house through the ceilings 
of upperrooms, These por should always be kept out- 
side the house, and should be disconnected from the drains; 
if directly connected, they were a source of danger, and even 
if separated by a water trap, disease might arise by their use. 
No spout heads should be placed below bedroom windows, 
although this was frequent, especially where the windows 
opened on to a parapet; such a plan ventilated the house drains 
at the expense of the occupants of the bedrooms. Foul air 
from the drain passed gradually through the trap, and the air 


liable to be splashed with excretory matter, and so was full 
of offensive gr.es which passed into the closet, especially 
when the plug was pulled. The trap beneath was usually 
the ©-trap, which uever could be cleared, and which assist- | 


ed in maintaining the general foulness of the apparatus. In| rather peculiar one. 


many containers there was a bole bored through the top, an_ 
ingenious device for ventilating it and its evil-smelling trap 

into the house. Underneath it was a ‘‘safe tray” falsely so 

called—a shallow pan directly connected with the solipipe, 

and a greater nuisance than the evil it professed to remedy. | 
By a misplaced ingenuity this had a little ©-trap itself, and | 
lest it should run dry, the trap was fed by a little pipe from 

the cistern, thus polluting the drinking supply most effec- | 
tually. The whole contrivance of a safe should be abolished. 

The pan closet was at once the worst form devised, and that | 
most largely in use. 

The lecturer showed a specimen with a stoneware contain- 
er, but said he could not recommend it, although not so bad 
as the iron one; the principle was bad, and such a form of | 
closet was not worth the trouble bestowed on attempts to im- | 
prove it. The ©-trap ought to be replaced by the siphon trap | 
—another misnomer, for it ought not tosipbon out. The ex- | 


LOCUSTS AS FOOD FOR MAN. 
By Davip ALEXANDER Lyte, U. 58. A. 


Tuts subject may appear to some, if vot allof you, a 
The eating of insect flesh is entirely 
pat He to our feelings and at once arouses all our natu- 
ral and inherited antipathies, Even those who accept lite- 
rally the Mosaic history of the creation as set forth in the 
book of Genesis, are loth to take advantage of the permis- 
sory bill uf fare granted by Divine authority in the book of 
Leviticus. In the eleventh chapter of Leviticus, verses 1, 
21, and 22, will be found these words: 

1. * And the Lord spake unto Moses and to Aaron, say- 
ing untothem: . . . 

1. ‘* Yet these may ye eat, of every flying creeping thing 
tbat goeth upon all four, which have legs above their feet, 
to leap withal upon the earth; 

22. ‘‘Even these of them ye may eat; the locust after his 
kind, and the bald locust after his kind, and the beetle after 
his kind, and the grasshopper after his kind ” 

Other references may be found in the Bible to the use of 
locusts as food. In one place in particular, in Mark i., 6, 


traordinary fact was that the pan closet and the ©-trap were | we read that ‘‘ John was clothed with camel’s hair, and with 
modern‘ improvements,” and replaced, some 40 years since, | a girdle of a skiv about his loins; and hedid eat locusts and 


the much more sefe Bramah closet and simple bend or siphon | wild honey.” 


trap. The closet should never be inthe middle of a house, | 


From these we learn that in olden times locusts 


but always next an external wall, and if possible, in ap an- | Were considered to be an article of food, and wild honey. 
nex. Lead pipes were slowly but surely perforated by foul | which is an insect product, is highly prized by both aborigi- 


air,and examples might be seen in the Museum perfectly | nal and civilized communities even to this day. 


riddled in this manner. The svcilpipe into which the closet 
discharged, by some perversity, was usually carried inside 


the house, even where the w. c. itself was next an external | ing to another. 


Ip no one 
particular are we so much the creatures of custom and habits 
as in eating. That which is a delicacy to one is disgust- 
The food relished by one nation or tribe 


wall. Ifof lead, the joints ought to be well ** wiped;” and | may be spurved by another as loathsome, The inhabitants 
if of iron, melted metal should be run into sockets, instead of | of the interior and mountains are often nauseated by the 


the red lead or putty favored by the workman. 


A greater | toothsome dishes of the denizens of the coast. 


A knowledge 


danger of lead pipes inside a house was that they were liable | of the habits of certain animals (I use the term “animals” 


to have nails driven into them. 


The lecturer was called into | in its biological sense as distinguished from plants) often 


a house in which sickness had occurred, and was told that an | give rise to an unconquerable abhorrence of the use of their 
unaccountable smell was sometimes noticed in the larder, | flesh as food. To show how empirical are man’s standards 
although not near any drain. He noticed a nail in an angle, | of edibles, it will only be necessary to cite a few instances. 
and on pulling it out found it quite loose, and witb filth | Beef, for example, is an almost universal article of food. 
sticking to it; it had been driven into the soilpipe. An iron | But, should I place before my readers a roast of beef and 
soilpipe should on no account be allowed to pass inside the | tell them that this meat was taken from an animal that was 


| house, as its joints were very unlikely to have been made | accidentally drowned yesterday, my guests would very 


airtight. No sacrifice of appearance or expense was too) likely be indignant as well as disgusted, while at the same 
great to justify the non-removal of a closet from the center sitting they would eat and praise the flavor of a fish caught 


inall such pipes might be assumed to be continually foul;| to the exterior of the house, 

and as soon as it rained, the air was driven out ofthe pipes| As an instance of what had been done in the way of care- 
and could only pass with ease upward, While on the roof, | lessness, the lecturer described a c©-trap he had taken up in 
the ventilating pipes from the drain might be observed. | a country house. It was made of zinc, with a safe tray of 


These should be carried to such a level that wind freely 
passed overthem. To couple them to the chimney, ending 
a little below it, not only prevented them from acting proper- 
ly, but entailed a risk that the foul air might pass by a down 
draught into the various rooms. 

Passing down into the house, the attention would first be 
called to the cistern or cisterns. These were of lead, or gal- 
vanized iron, and though unaffected by the waters supplied 
in the metropolis, both were attacked by certain impurities 
in water, and care should be taken to avoid the use of the 
metal likely to be affected by the water supply. In any case 
the cistern was provided with an overflow pipe, starting from 
a hole near the top, or a waste pipe rising from the interior 
of the cistern itself; the most natural course would seem to 
be that such « pipe should discharge on to the adjacent roof or 
its gutter, but till recently it was common to take the waste 
direet into the nearest pipe—it}might be the rain water or the 
soil pipe as seemed most convenient to the plumber, and in the 
latter case it would be obvious that the foulest pipe in the 
house, and frequently the street sewer, was carefully ventila- 
ted into the household supply of drinking water. 

The foul air in sewers and drains contained objectionable 
suspended matters, including, at times, the virus of typhoid 
fever, and these were absorbed by and contementell the 
water, The main cause of the spread of typhoid fever in 
London and other large towns was this practice of connect- 
ing the drinking water cistern with the drain. A pulliative 
often adopted was to putatrap tothe pipe; but the true 
remedy was to make all overflow or waste to discharge into 
the open air. It was sometimes made to discharge into some 
pipe, with a common waste for that and the kitchen waste, 
and this was entirely wrong, as the water was foul, and the 
air passing through the pipe must also be foul. Asa rule, 
again, the same cistern was used both for the supply of taps 
and waterclosets. It might be said that the taps supplied 
from the cistern were not those used for drawing off drinking 
Water; but it might be presumed that any cold-water tapina 
house was liable to be used at times asa source of drink- 


zine, and three waste pipes—two of zinc and one of lead; 
these passed into an iron pipe, and that ended in an unventi- 
lated cesspool. The apparatus was corroded full of holes 


| upon the same date and then left to drown in the air, if I 
'may use the term, while it flops about and writhes with all 
| the intensity of agony of which its low nervous organization 
is capable. We dote upon lobsters and lobster-salad, while 
a shudder of horrible disgust runs through our frames at the 
idea of eating abuzzard or abhyena. Yet the lobster isthe 
scavenger of the sea as truly as the others perform the same 


and was placed in a central closet having no window. The | functions upon the land. 


occupants of the house had expressed astonishment at the | 
abominable smells which pervaded the house. It might be 


We love the speckled beauties that haunt the mountain 
streama, feeding upon insects and worms, while the Apache 


asked how could he account for typhoid fever, which he | ee Indians turnin scorn from such a dish. Thesame 


had said was often found in proximity to such places, never 
having broken out in this house? It had not occurred there | 
because tbe specific contagion had not been introduced; un- 
less this was imported into a place, no town, however favor- 


able the insanitary conditions might be, suffered from ty-| could 


Indians will regale themselves witl tbe blood that flows 
from the death wound they have just inflicted upon a deer, 
and will eat with relishtbe liver, smaller intestines, etc., 
while be warm, and with little or no preparation; but we 
1ardly be induced to imitate their example. 


phoid fever. In the bath-room the same pipe should not Nothing cau be more omnivorous and filthy in their feed- 
used for inlet and outlet, for in that case the scum of the last | ing babits than chickens and swine; yet we relish the flesh 
and dirtiest water discharged was the first to be brought! of both with zest. Tripe. liver, and kidneys are esteemed 
back again. The waste pipe and that from the safe tray | by us, though a knowledge of their functions might cause a 
should be taken outside and discharged into open air. The | tremor of squeamishness to thrill through our bodies. As ep- 
waterclosets below might be dismissed with « reference to | icures we eat the diseased livers of geese, insect-eating frogs, 
what had already been said, except that these were less| small birds, and game in,an advanced stage of decomposi- 
likely to be well looked after, and had Jess ventilation, An/tion, and cal) them delicious as we discourse upon their 
excessively bad plan on the best bedroom floor was to have | ‘**gamy” flavor, and at the same time we would not enter- 
a watercloset opening out of or actually placed in the chief | tain for a moment the idea of eating a dish of freshly-roasted 
bedroom. | locusts which have fed upon the clean, juicy herbage of our 
In the balcony or conservatory opening off the drawing-| fields, The Hebrews of North Africa eat boiled and fried 
room the rainwater pipes needed attention; the rooms were | locusts with avidity, while their coreligionists in this coun- 
often only protected from these and other pipe openings by | try turn from lobsters with scornful loathing. 
the flimsiest guards. Not unfrequently there was in the: The Arab relishes the savory dishes made from locusts, 
drawing or dining-room an unaccountable smell noticed by | while he expresses his abhorrence of our habit of eating raw 
ihose sitting in « particular chair close to the fire when it oysters. Our society belles shriek with horror and fright at 
was alight. It often proceeded from the opening for the} tbe appearance of a cockroach, yet they sip with pleasure 
bell wire, and was caused by the fact that close to the bell| the sherry and madeira wines that are aged, mellowed, and 
in the basement passage a gaslight was burning, and the| flavored with these pests. 
heated products found their way upward in the holes made| Professor Charles V. Riley, for a long time State Entomol- 
for the bell wire, aided by the draught of the fire on the} ogist of Missouri, and now Entomologist at the United States 
upper floor. In the basement, small holes would often be! Agricultural Department at Washington, undertook in 187 
found in the floor to allow of the escape of the water used | a series of experiments ‘‘ to demonstrate the avuilability of 
iv washiog down the floor. These openings communicated | locusts as food for man, and their value as such whenever, 
directly with the house drain by means of a bell trap, which | as not infrequently happens, they deprive him of all other 


ing water. The plan of supply from one cistern migbt or | he bad already shown to be useless, or worse, and the sinks | sources of nourishment.” Professor Riley took a lot of lo- 
might not be dangerous, according to the .pparatus used for | were too often convected with the drain by similar traps. | custs to a hotel to be cooked, but he endeavored in vain to 


the closet supply. 


Where a spindle vaive and ball lever were | He might, however, remind his audience that these, and all | obtain assistance from the monarchs of the gridiron, The 


affixed it was bad, as at each discharge foul water from the | traps, were most dangerous when the closet or sink was vot | cooks and servants retired in disgust, and Jeft the naturalists 
pan of closet was liable to be jerked intothe cistern. Another | in use, as then the water evaporated, and thus they were| to do their own cooking. The savory messes that the lIst- 


valve plan which was becoming usual was less dangerous, 
but still made too direct a communication between closet aud 
drinking supply to be desirable. 

The housemaid’s sink was too often placed in a closet under 
the stairs, without either light or ventilation, and from the 
Dature of the articles stored in this cupboard no very savory 
odor was exbaled when the door was opeved. hen the 
Material of the sink—wood lined with lend—was bad, as 
grease adhered to the surface. It should be of glazed stone- 
Ware, and be placed in a well lighted position. The waste 
Pipe of this housemaid’s sink was generally connected with 
the trap of the nearest closet ; this was bad enough, but it 
Was Worse that it should communicate with the actual soil- 
Pipe, as in other cases was done. When this was the case, a 


simply open holes by which the drain and se wer were venti- ter concocted converted the kitchen; cooks and guests alike 
lated. | agreeing that the soups, fricassees, and fritters, composed 
The lecturer explained the practice of disconnection, urg-| materiully of locusts, were excellent. In regard to these ex- 
ing tbat all traps should be of the siphon form, discharged | periments Professor Riley says: 
under grids in the open air outside the dwelling. The water-| ‘* It had long been a desire with me to test the value of 
closets in basement were too generally supplied from the! this species (spretus) as food, and I did not lose the opportu- 
drinking water cistern; they should always be supplied with | nity to gratify that desire which the recent locust invasions 
water waste preventers discharging a copious supply of water, into some of the Mississippi Valley States afforded. I knew 
two gallons, by instant action, when achain was pulled. The | well enough that the attempt would provoke to ridicule and 
rainwater pipes ought to discharge on the surface, and there | mirth, oreven disgust, the vast majority of our people, un- 
should be siphon gulleys with open stoneware bends. No accustomed to anything of the sort, and associating with 
watercloset should be permitted to remain in a scullery or | the word ‘insect’ or ‘ bug ’ everything horrid and repulsive. 
kitchen; but if they existed they should at once be removed. | Yet I was governed hy weightier reasons than mere curios- 
The dipstone trap often seen inside kitchen floors was an | ity; for many a family in Kansas and Nebraska was, in 1874, 


- trap was placed on the sink; this was very inefficient at ingenious covtrivance to keep back foul substances and let | brought to the brink of the grave by sheer lack of food, 
the best of times, was useless when dry, and was very liable to| the clearer liquid stream off from the top. Stoneware was | while the St. Louis papers reported cases of actual death 


be displaced and then lost or broken. 
self-cleansing, and was always foul. 


The bell trap was not | the best material for a house drain, and the joints should be | from starvation in some sections of Missouri, where the in- 
He might be asked | made good with cement, care being taken to see that no) sects abounded and ate up every green thing in the spring 


What could be done with the waste of housemaid’s sink, since | pipes were laid with the socket the wrong way, or the ma- of 1875. 


the usual plans were so unhesitatingly condemned, and he 
Would advise that it be carried through the nearest ex- 
ae wall, and discharged into the open air. More frequent- 
Y than not the housemaid’s sink was supplied with water from 
& cistern inside or over a w.c., such a supply sometimes 
furnished to other taps, was bad, for as the air of the cistern 


Was that of the closet, it was sure to be contaminated, no 
— bow ingenious the valve urrangements might be, Some- 
an the feed cistern for the hot-water apparatus was in this 
ee position, and its overflow passed into the 


tae Toceeding next to examine the closet itself at the top of 

th use, they would find that in the great majority of cases 

dey apparatus was what was known asa pan, which was badly 

Vised in almost every particular, The container was of |the last that bad been drawn into pipe. If the action was 

pow Ny material liable to rust when alternately wet or dry, | reversed, the householder might depend upon it there was 
it formed practically a large iron box beneath the closet some obstruction in the pipes which needed seeing to, 


terial would be washed out. The interior should be clear; ‘‘ Whenever the occasion presented, I partook of locusts 
from cement, or the pipe would be gradually blocked up | prepared in different ways, and one day I ate of no other 
Iv order to test the drains, before taking a house, the lower | kind of food, and must have consumed, in ove way or «n- 
end of drain should be plug; up and the drain filled with | other, the substance of several thousand half-crown locusts. 
water; if it remained full for a while, the joints might be| Commencing the experiments with some misgivings, and 
pronounced sound. A manhole for access should be pro- | fully expecting to have to overcome disagreeable flavor, I 
vided at the outlet of drain into sewer, and this should be | was soon agreeably surprised to find that the insects were 
protected by an open grating, while the svuilpipe should pass, | quite palatable in whatever way prepared. The flavor of 
of full diameter, to the top of the house for ventilation. | the raw locust is most strong and disagreeable, but that of 
Persons were often much afraid of a grating over manhole; | tbe cooked insect is agreeable and sufficiently mild to be 
but repeated experiments with a lighted lamp would show | easily neutralized by anything with which they may be 
that the deflection of flame, and therefore the current, was | mixed, and to admit of easy disguise, according to taste or 
always toward the opening, except at the moment a closet | fancy. But the great point I would make in their favor is 
was being discharged, and then the air that came down was | that they need no elaborate preparation or seasoning, and 


that they really require no disguise; and herein lies their 
value in exceptional emergencies, for, when people «re 
driven to the point of starvation by these ravenous pests, it 
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follows that all other food is scarce or unattainable. A 


broth, made by boiling the unfledged caloptené for two hours 


|loeusts for food. The Digger Indians roast them and ‘first result in the direction of from east to west; consequent. 
| grind or pound them into a sort of flour, which they mix ly the entire atmosphere actually remains bebind by the 


= 


in the proper eng 4 of water, and seasoned with nothing | with pounded acorns, the nuts of the pinon pine, or with | rotation of the terrestrial globe; secondly, two components 


but pepper an 


sult, is quite palatable and scarcely to be dis- | berries. 


tinguished from beef-broth, though it has a slight flavor pe- | the sun for future use. 


culiar to it and not easy to be described, The addition of | 


This mixture they make into cakes and dry in| from the poles toward the equator will result—a proof that 


_ the air leaves the earth’s surface at the latter, and withdraws 


Among the other uses to which locusts are applied is fish | to the exterior strata of the atmosphere, since a constant 


a litile butter improves it, and the flavor can, of are, be| bait for the sardine fisheries off the coast of Spain; and | and general air current toward the equator would be impos. 
ri 


modified with mint, sage, and other spices ad libitum, ¥ 
or rousted in nothing but their own oil, with the addition 


have quite a nutty flavor. In fact, it is a flavor, like most 
peculiar and not unpleasant flavors, that one can soon learo 
to get fond of, Prepared in this manner, ground and com- 
pressed, they would doubtless keep fora longtime. Yet 
their consumption in large quantities in this form would 
not, I think, prove as wholesome as when made into a soup 
or broth, for I found the chitinous covering and corneous 
parts, especially the spines on the tibie, dry and chippy, 
and somewhat irritating to the throat, This objection would 
not apply with the same force to the mature indviduals, es- 
pecially of the larger species, where the heads, legs, and 
wings ure carefully separated before cooking; and, in fact, 
some of the mature insects prepared in this way, then boiled, 
and afterward stewed with a few vegetables, and a little but- 
ter, pepper, salt, and vinegar, made a good fricassee, . . 
“‘T senta bushel of scalded insects to Mr. John Bonnet, 
one of the oldest and best-known caterers of St. Louis. 
Master of the mysteries of the cuisine, he made a soup which 
was really delicious, and was so pronounced by dozens of 
prominent St, Louisians who tried it. Shaw, in his ‘ Trav- 
els in Barbary’ (Oxford, England, 1738), in which two 
pages are devoted to a description of the ravages of locusts, 
mentions that they are sprinkled with salt and fried, wher 


they taste like crawfish; and Mr. Bonnet declared that this | 


locust soup reminded him of nothing so much as crawfish 
bisque, which is so highly esteemed by connoisseurs. He also 


declared that he would gladly have it on his bill of fare ev- | 


ery day if he could only get the insects, 


‘** His method of preparation was to boil on a brisk fire, | 


having previously seasoned them with salt, pepper, and 
grated nutmeg, the whole being occasionally stirred. When 
cooked, they are pounded in a mortar with bread fried 
brown, or purée of rice. They are then replaced in the 
saucepan and thickened to a broth by placing on the warm 
part of the stove, but not allowed to boil. For use, the 


broth is passed through a strainer and a few crovtans are | 


added. I carried a small box of fried ones to Europe, 
where they were tasted by numerous persons, including 
members of the London Entomological Society and of the 
Societe Entomologique de France. Without exception, 
they were pronounced far better than was expected, and 
those fried in their own oil, with a little salt, remained 
good and fresh for several months; others fried in butter 
became slightly rancid, a faultof the butter. Mr. C. Horne, 
F.Z.S., writing to Science Gossip, says: ‘In the evening 
I had asked two gentlemen to dinner, and gave them a curry 
and croquetie of locusts. They passed for Cabool shrimps, 
which in flavor they very much resembled; but the cook 


baving inadvertenilv left a hind leg in a croquette, they | 


were out, to the infinite disgust of one of the party and the 
amusement of the other.’ 

“ Locusts will hardly come into general use for food, ex 
cept where they are annually abundant; and our Western 
farmers, who occasionally suffer from them, will not ensily 
be brought to a due appreciation of them for this purpose. 
Prejudiced against them, fighting to overcome them, killing 
them in large quantities, until the stench from their decom- 
posing bodies became at times most offensive, they find little 
that is attractive in the pests. 

‘« For these reasons, as long as other food is attainable, 
the locust will be apt to be rejected by most persons. Yet 
the fact remains that they do make very good food. When 
freshly caught in large quantities, the mangled mass pre- 
sents a not very appetizing appearance, and emits a strong 
and not overpleasant odor; but rinsed and scalded, they turn 
a brownish red, look much more inviting, and give no dis- 
agreeable smell,” 

That locusts have been used asa food from remote an- 
tiquity is well attested by historical writers. As stated be- 
fore, they are classed among the ‘‘clean meats” in Leviti- 
cus (xi, 22), and are referred to in other parts of the Bible as 
human food. One ofthe Nineveh sculptures deposited in 
the British Museum represents men carrying different kinds 
of meat to some festival, and among them some carrying 
long sticks, to which locusts are tied, thus showing that 
they were of sufficient importance to form part of a public 
feast. 

Locusts have been, and are yet, extensively employed as 
an article of food in parts of Europe, Asia, and Africa. The 
Romans are said to have roasted them to a bright golden 
yellow before eating them; and in Russia they are salted or 
smoked like herrings. Pliny says that locusts were highly 
esteemed by the Parthians; Herodotus speaks of a tribe of 
Ethiopians that fed on locusts; and the records of their use 
in ancient times as food, in both Southern Europe and 
Asia, are abundant, At the present day this use still con- 
tinues. 

Riley, in his narrative,* says: ‘‘ Locusts are esteemed very 
good food by the Moors, Arabs, and Jews, in Barbary, who 
catch large numbers of them in their season, and throw 
them, while jumping alive, into a pan of boiling argan oil; 
here they hiss and fry until their wings are burned off, and 
their bodies are sufficiently cooked, when they are poured 
out and eaten. I have seen many thousands cooked in this 
manner, and have had the curiosity to taste them; they re- 
semble, in consistence and flavor, the yolks of hard boiled 
eggs.” 

The Riff Arabs, when they se a swarm of locusts hover- 
ing in the air and clouding the sky, watch them with 
anxiety, and when they descend near their habitations they 
receive them with shouts of gratitude to God and Moham- 
med, throw themselves on the ground, and collect them as 
fast as possible. The locusts, deprived of their heads, legs, 


and wings, are well boiled in butter, and served up with a} 


substance called a/ewzcuz. The Riff Arabs consider them 


delicious food. Their camels also eat them greedily. The! 


Moors use them to this day, by first boiling and then frying 
them. The Moorish Jews, more provident than their 
Mussu!man neighbors, salt them and keep them for makiug 
a dish called dafina which formsthe Saturday’s dinner of 
the Jewish inhabitants. This dish is made by putting 
meat, fish, eggs, tomatoes, locusts, ‘‘in fact, almost any- 
thing edible, into a jar, placing the latter in an oven on 
Friday night, and then taking it out hot on the Sabbath.” 
In this manner the orthodox Hebrew gets a hot dinner 
without committing the sin of lighting a fire upon that day. 

The Indians of California and the Great Basin also collect 


* Published in 1859, 


ed | similar bait might be prepared by the Western farmers for | sible without this, We have similar occurrences with the 


use upon the Atlantic and Pacific fishing grounds. A very | currents of the ocean; the water flows from east to west at 
of a little salt, they are by no means unpleasant eating, and | important chemical substance used in the arts may be ex-| the equator, and seeks to return by a path as far remote 
; | tracted from Jocusts by the action of sulphuric acid. This | from the equator as possible, at the same time choosing a pot 


|is formie acid, for which many applications have been 
| found in therapeutics and-in the laboratory. By collecting, 
| killing, and burying them in trenches. or in compost-heaps, 
these insects might be utilized as fertilizing agents, or they 
| might be collected in large quantities, dried, and sent East in 
| bales as food for poultry. 
| Although the writer does not profess to be an advocate of 
| entomophagy, nor does he intend to become an acridopha- 
| gist himself, unless absolutely necessary, yet he believes, 
with Professor Riley, tbat, when the devastations of the 
Rocky Mountain Jocusts lay waste our Western domain, 
the inhabitants of these regions need not die for want of 
| food so long as a supply of locusts exists. Persons should 
| not allow prejudice and squeamishness to stand in the way 
| of self-preservation.— Popular Science Monthly. 


‘THE ORIGIN OF ATMOSPHERIC ELECTRICITY, 
AND ITS CONNECTION WITH THE ELEC- 
TRICAL OCCURRENCES UPON OUR GLOBE. 


By L. Zeunver, Basle, in Dingler’s Polytechn. Journal. 


Friction always generates electricity; this is a funda- 
mental law, and I maintain that not alone the so-called 
frictional electricity, but also galvanism produced by che- 
mical processes, thermo-electricity, electricity from steam 
issuing from a steam boiler, etc., owe their origin to the 
friction of the smallest atoms. 

I shall base the following remarks upon the electricity 
developed by sn insulated steam boiler. The generation of 
electricity is undoubtedly due to the intense friction of the 
steam upon the sides of the aperture, from whence it issues 
with a velocity of several hundred meters per second; 
leaving external shape out of view, a great similarity will be 
found to exist between such a steam-electricity machine and 
an ordinary one with glass disk. I next assert that electri- 
city would also be obtained from such a boiler, only less in 
quantity, if in place of pure steam a mixture of air and 
steam, or even a very moist air, were caused to violently 
issue therefrom, and that every moutbpiece of the escape 
aperture will contribute to the developmert of the elec- 
tricity; the quantity only of the latter will vary, in ac- 
cordance with the nature of the mouthpiece; this may con- 
sist of wood, moist conducting stone, or other material. I 
next suppose, in place of the stationary electricity conduc- 
tor (the boiler) and the impelled moist air, a movable con- 
ductor and stationary moist air. Let a body, consisting of 
some conducting material, be very rapidly moved in moist 
air; electricity will be developed at the places of contact of 
these two bodies, and principally at the places exposed to 
greatest friction, Let such a body be a globe revolving 
with great velocity around its axis, and the electricity will 


chiefly be generated at its equator. If the globe is a good con- | 


/unduly long route, and one offering but few obstacles, [f 
the entire bot zone surrounding the earth were a continuous 
extent of water, no counter currents would be necessq 
and the tendency ofthe water from east to west would L 
still more pronounced, (The path to be chosen by the 
|counter current depends upon the shape of the continent 
embracing the water surface.) Similar analogies can be 
pointed out with the processes occurring in the interior of 
the earth—the earthquakes, the outpourings of lava in the 
hot and of water in the cold zones. 

The heat of the sun is another factor for producing mo. 
tion in the air. The sun heats the air, especially upon the 
terrestrial surface; the hot, lighter air mounts upward, and 
is replaced by the colder and heavier. By far the greatest 

| difference, however, exists between the respective tempera. 

tures at the poles and at the equator, an additional 
| reason to draw the air from the poles to the hot zone; and it 
is very palpable that the air current in the highest regiong 
from the equator tothe poles is absolutely necessary for 
establishing equilibrium. The co-operation of the centri- 
fugal force and heat upon the motion of the air is very 
strikingly confirmed by the occurrence of the violent trade 
winds during the period of the equinoxes, because during 
these days those two causes operate together and exert their 
maximum influence at exactly the same place, while during 
the balance of the time they are capable to counteract and 
absorb each other almost entirely. 

As was explained above, electricity is generated between 
the earth and moist air, when they rub upon each other, 
Friction is partly greatest at the equator, and partly is eva. 
poration and the water percentage of the air greatest in the 
hot zone, in consequence of tbe intense heat, so that all 
the conditions for a strong development of electricity are 
there very eminently present. Most especially will this de- 
velopment take place with violence, if the sun beats the 
air over @ great extent of terrestrial surface; this air is 
driven upward, and, for its replacement, fresh quantities will 
rush in over equally strongly-heated sea or ocean water. 
This air will arrive upon the land thoroughly saturated with 
aqueous vapors, and in consequence of the large frictional 
faces must generate very powerful quantities of electricity, 
The electrified aqueous vapor is replied by the exciting 
surface, and only can withdraw from the earth, to seek the 
extremest strata of the atmosphere. The earth conducts the 
electricity developed by it over the shortest path to the point 
most remote from the exciting plane, consequently in the 
meridional cirection toward the poles. Since the constant 
equalization of the developed unequa) electricity is indis- 
pensably necessary, so is also the electrified aqueous vapor 
accumulating at the atmospheric equator (and also ip con- 
sequence of the expulsion of the freshly arriving electriciiv) 
forced to seek the patb to the poles of the earth, so that also 
these electric forces favor and accelerate a constant air cur- 


ductor, then the electricity collecting within will seek to| rent in the mentioned direction. 


escape to the poles, being repelled from the faces of excite- | 


ment by the freshly generated similar electricity. As for 
the vapor-saturated air itself, which became electric by fric- 
tion with the globe, it is driven away from the equator by 
centrifugal force, and also seeks to attain the poles of the 
globe, in order to equalize the electricity. 

The step is not so great to imagine in place of this globe 
our earth, which does not only revolve around its axis, but 
also relatively in the air enveloping it. The earth at the 
equator has a circumference velocity of over 400 meters per 
second, The air surrounding it also will in part make this 
revolution, but it is very apparent that as an elastic body it 
can never preserve equal rate with the earth, since it is ever 
restrained by the ether surrounding the atmosphere and filling 
space. It cannot be presumed that the entire stratum of air 
together with a part of ether is constantly whirled around 


with the earth. On the contrary, the greatest reduction of | 


velocity of the air must take place near the earth’s surface, 
where the circumference velocity is still less than that at a 
greater radius. But as soon as a difference of velocity be- 
tween earth and air exists, friction between the two is pro- 
| duced, and, consequently, electricity. 
| The processes of the motion of air " a globe revolving in 
quiet air and by the earth, are, on the whole, exactly the 
same: The earth, in its revolution, whirls the surrounding 
air partially along; by the rotation of the air directly touch- 
ing the surface of the earth, centrifugal force operates upon 
it, more especially at the equator, where it is driven away; 
it will for a time continue to revolve in the direction of the 
earth’s revolution; but this motion is gradually lost, and in 
lace it recedes farther and farther from the earth’s surface. 
tt is self-apparent that the air repelled from the equator 
must be replaced. But since the air over the entire surface 
of the earth has the tendency to withdraw therefrom, ex- 
cept at the poles, no other circular motion remains for it 
than from the equator toward the outer limit of the atmo- 
sphere, where, undoubtedly, only a small revolution of the 


air mass can take place; it there must make room for the | 
| magnet. 


constantly arriving quantities, and is forced to seek the 


poles of the atmospheric globe, where, unopposed, it ap- | 


proaches the earth. From the poles it passes, favored by the 

| centrifugal power operating upon it, by the shortest possible 
and unopposed path over the earth, in order to constantly 
replace the air driven away from the equator. It cannot be 
supposed that the air generally will pass direct upon the 
earth’s surface in its path from the poles to the equator, 
as the resistance offered by the many inequalities of the 
earth would be too great. h 


tries, can be encountered only at a certain distance above 
the earth. The specific gravity exerting its influence upon 
the air is not able to counteract this motion, because by 
reason of the extraordinary elasticity of the air, its equi- 
librium, with regard to specific gravity, is never disturbed. 

This view is supported by the observation of the winds 


will generally be found that | 
this fairly regular current, especially in mountainous coun- | 


| 


occurring ey upon the open ocean, where the air. 


meets with very little resistance, and where, consequently, 
the cold air, flowing from the poles to the equator, ap- 


proaches the immediate terrestrial surface. The northeastern | 


are the generally predomivating winds upon the northern 
bemisphere, while the southeastern ones prevail upon the 
southern, most especially in the vicinity of the equator. 
|If these directions of wind are divided in accordance 


In tepor with the experiments with steam boilers as elec 
tricity generators, by which the steam is positive electric, 
the aqueous vapor, due to the friction of the water laden air 
with the earth, must also be positive electric, while the earth 
becomes negative. The positive electricity of the aqueous 


| vapor, therefore, mounts upward with the vapor bubbles to 


the surface of the atmosphere, in consequence of the above 
stated reasons, and more and more loses its rotary motion 
imparted to it by the earth. From hence it divides and en- 
deavors to reach the two poles. Now, if we imagine the 
earth as retained in place, and the slowly following air 
instead moved in an opposite direction, then the electric 
aqueous vapor revolves in the direction from east to west 
around the earth, and at the same time, at least after it has 
arrived ip the upper strata, it has components toward the 
poles, If, now, the so-called atmospheric normal electricity 
is positive, and if electricity is incessantly generated at the 
equator or in the hot zone, then the presence of a large 
number of currents of positive electricity, from the equator 
to the poles, with strong components from east to west, 
must result therefrom. 

It is known that a vast quantity of iron in a more or less 
pure condition is found in the earth. The electric currents, 
now, operate upon this iron, in such a manver that the 
different iron beds of the earth are all changed into electro- 
magnets, or, in other words, that the whole quantity is 
converted into one large electro-magnet. At acloser investi- 
gation, and supposing the center of the earth as point of 
observation, it will result that the components falling 
in the meridional direction of all clectric currents flowing 
from the equator to the poles, always find an equally 
large contrary directed component in the meridian revolved 
by 180°, although in the same parallel circle. These equall 
large aud contrary directed components neutralize eac 
other in their influence upon the earth; only those directed 
from east to west remain effective, and unite, so that neces 
sarily the north avd south poles of the earth must at the 
same time be approximate poles of the terrestrial electro- 


We have seen that the electricity of the aqueous vapor 
mounting upward at the equator is positive; the positive 
electricity revolves in a direction from east to west around 
the earth. By taking a position upon the north pole of the 
earth, we will observe that the electricity moves in the dt 
rection of a watch hand, the magnetic pole in the north must 
be a south pole, and, vice versa, that of the south must be a no 
pole, which agrees well with known facts. 

If the earth were understood to be a permanent magnet, 
and not an electro-magnet, then the periodical variations of 
the magnetic needle, differing at every locality from the 
actual meridian, could no longer be explained. Both the 
north and south poles of the electro magnet, influenced by 
electric currents, are besides this mainly dependent upon 
the division of iron in the earth’s crust. Let us imagine the 
total quantity of iron concentrated into one rod, traver-ing 
the earth, and about parallel with its axis, then the mag 
netic poles can be generated only at the ends of this red; 
if the direction of the latter does not coincide exactly with 
the earth’s axis, then the magnetic south and nortl: poles 
cannot concur with the geographic poles. Nor can it be 
supposed that a single bed of iron in the earth’s crust 8 
equally divided all around; on the contrary, it is probable that 
these beds are of very varying shapes and dimensions, am 


| with the meridian and latitude, two components will at| unconnected, even in parts. An entirely isolated 


ecu. 
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jron, for instance, will become magnetic under the influence | to equalize with the contrary electricity of the earth, 
of the a‘mospberic current of electricity; it will receive a| before it bas reached the north pole, either by descending 
north and a south pole, both of which induct opposite poles | from its highest position direct through the very moist air 
in the nearest beds, and thus after all contribute indirectly | changed into a good conductor, down upon the earth, or that 
to the strength of the general magnetic pole. If, now, a mag-| it only reaches at first an intermediate cloud, in order to 
netic needle is suspended in the proximity of such an iso-| afterward seek its way tothe earth. In the vapory atmo- 
lated bed, then not alone the magnetic poles of the earth, | sphere of the moderate zone, the electricity, which flowed 
but most certainly also the much closer ones of the bed of | northward, will equalize both in rapid and slow discharges, 
jrov, will become effective, and these latter are capable of | and only a part of it actually reach the north pole. 
causing the deflection of the needle from the direction of | Upon the southern hemisphere, the hot zone is also a 
tbe magnetic poles of the earth. powerful generator of electricity; its moderate zone, how- 
The daily oscillations of the magnetic needle are now | ever, is cold, and consequently contains less aqueous vapor, 
easily comprehended. In accordance with whether a solid | whereby it becomes a bad conductor. The cold zone isa 
or a finid surface of the earth is exposed to the vertical rays | still worse conductor; although electricity has a special 
of the sun, the generated quantity of electricity either in-| tendency to equalize at the south pole in summer, for 
creases or decreases, It is hardly imaginable that an import- | above specified reasons, still, this can occur only by an in- 
ant amount of electricity can be produced by two more or less | cessant discharge at the latter, since the electrically dis- 
kindred substances. According to the above expressed views, | charged air descends atthe pole, until electricity is able to 
for instance, the greatest quantity of electricity is developed | pass over, partly in consequence of the natural motion of the 
in summer upon the African continent, taking place at about | air, and partly by reason of the attraction of the two different 
12:30 o'clock of central European time, because Central | electricities. This to a certain extent slow discharge of an 
Africa lies farther to the east. If we add to this about one-}immense quantity of electricity produces the southern 
half hour, to allow for the rising of the electric vapor bubbles, | light, (aurora australis), as the northern light (aurora 
and for the gradual remaining bebind the revolution of the | borealis) is produced by the same causes in winter at the 
earth, therefore for the total gathering of force of the elec-| north pole. That our northern atmosphere contains a vast 
tric current, then the magnetic south pole, in consequence | quantity of electricity, especially ia winter, is proven by 
of the largely augmenting magnetism of the iron masses in| many experiments and observations. According to these, 
Africa, must at about 1 o’clock of our time move a little to| the normal electricity attains its maximum tension in Jan- 
the east; this effects that the north pole of the magnetic | uary, as does also the electricity of the fog arising from the 
needle must about this time also deflect to the east in Cen- easing which fog bas become charged with electricity by 
tral Europe, which, according to my knowledge, fully coin- | friction with the terrestrial surface 
cides with known observations. A similar occurrence can| Ifa cloud were completely devoid of electricity, then all 
be shown that the total quantity of electricity generated | its particles, be they either vapor bubbles or minutest water- 
upon earth about attains to a maximum when the sun | globules, would very quickly unite into larger drops, by 
stands vertical, above Central America, because it also ope-| reason of their gravitation, and fall to the earth. The pro- 
rates there upon a vast extent of surface, while at the same | longed existence of a cloud can only be explained by its 
time a large quantity of electricity is furnished by Africa | electric condition. I assume minute globules of water to 
and South Asia at an early evening hour. Consequently, | be the smallest atoms in explaining the forces operating in 
the total terrestrial magnetic force must be greatest at a|the interior of the cloud. The operations are afterward 
later central European evening hour, by taking into account | easily applied to the recently supported hypothesis of vapor 
the difference of time of the meridians of the two conti- | bubbles, 
nents under debate. For self-apparent reasons, these two| Every globule of water exerts an attractive force (gravita- 
examples can only serve as two very inexact comparisons, | tion) upon those lying nearest, whose points of application, 
and we will retain this part of the subject for a future in-| by the extremely small distance intervening between the 
vestigation, when we will go so far as to demonstrate by | two. bodies, iies still very nearly both to its center of 
calculations a connection between the shape of the conti- | gravity and center. But at the same time, the electricity 
nents in the hot zone and the daily variations of the terres-|of the globule, which collects upon the very out- 
trial magnetism. |side of its envelope, acts as a_ repellent power, with 
The annual periodical variations may also be similarly | point of application, by reason of the minute distances, far 
explained by the ever varying effect of the sun, since this, | nearer to the surface of the globule than the point 
in summer and winter, shines on totally different shaped | of application of the previously mentioned force of 
and large surfaces of the earth. For instance, Africa, | attraction. When we remember by the very small 
which may perbaps be considered as the greatest source of | distances under consideration tbat the nearest hemi- 
electricity by reason of its being the largest uninterrupted | spheres of two adjoining globules exert a by far greater 
surface of the hot zone, produces large deviations of the | influence upon each other, and that the electricity is only 
needle in summer; in winter, however, when its portion of | evenly distributed upon the surface of each hemisphere, while 
surface exposed to the hottest rays of the sun is far smaller, | the water fills the interior, the above assertion is proven, 
also the deviations of the needle are far smailer in Europe | because the center of gravity of the surface of a hemisphere 
about that time of day. |lies always farther from the center of a sphere than the 
Centennial changes are less easily explained. They are} center of gravity of the full hemisphere. As soon, now, 
probably caused by interior violent revolutions, for in- | as the total electric repellent influence of each water globule 
stance, that during earthquakes, vast quantities of iron | upon the adjoining one is smatler than its attractive force 
netrate into fissures and cavities of the earth’s crust. upon the same, then a condition of equilibrium must be 
t is also possible that by strong earthquakes large bodies of | established, and a scattering of the cloud is not possible. 
iron are brought in proximity with the incandescent interior |If the repellent force of the electricity is very small, 
of the earth, and are thereby raised again to a tempera-|the globules approach up to contact, formation of drop 
ture at which electric currents no longer can produce | begins, and precipitation follows, But if the electric repel- 
magoetism. lent force acts more strongly than the attractive, the globules 
he mining of iron may perhaps exert no essential influ-| will separate farther and farther from each other. With 
ence upon the position OF the magnetic needle. Neverthe-| very strong electric tension, they will even be divided into 
less, it is singular that the isogonal line without alteration | atoms so minute as to be no longer visible. The case is the 
showed a strong deflection to Europe about 250 years ago, same if instead of water globules we consider vapor bubbles, 
while at present, the mining of iron having been vigorously | The effects are exactly alike, because the latter may be re- 
pursued during that time, said line has withdrawn more and | garded as hollow spheres with definite thickness of wall, 
more. Of course, the iron is in general not lost to acertain | while the electricity is found, as it were. upon a hollow 
locality, since it is seldom transported far; still, it is re | sphere, with infinitely thinner wall, enveloping the vapor 
duced into smaller and more compact masses, such as ma-| bubble. The above explained difference of the points of 
chinery, bridges, and the like, which parts of iron no longer | application of the attractive and repellent powers must 
form large electro-magnets in connecting layers, and are no | be somewhat smaller, but a difference continues to exist, 
longer capable of transporting magnetism northward with | and consequently also the effects. Only the presence of these 
the same facility, being generally situated too far apart. electric forces admits of our understanding that smoke 
I am at a loss to kuow in aint otien manner terrestrial | issuing from a chimney, and which rapidly cools in air, 
magnetism could reasonably be explained; it may perhaps | the smallest particles of which unite into larger bodies “i 
be asserted that meteors prove that the iron in the universe | contact with each other, and would have to drop bac 
must already be magnetic from other unexplained causes. | again, in reality scatters more and more in air,and at last 
It is known that the meteors enter our atmosphere with in- | becomes invisible. Again, the frequently peculiar shape of 
credible velocity, in it heat to incandescence, and conse-| clouds, which they still retain even after a rapid change of 
quently lose their inherent magnetism. On the contrary, it | locality, can only be explained by the presence of an absolute 
1s necessary that by the reduction of velocity and the sub- | condition of equilibrium. 
sequently occurring cooling the iron of the meteor, in conse-| Taking as basis the above established facts, I will next 
quence of the influence of the powerful electro-magnet of the | treat of thunderstorms. For this purpose I suppose a very 


moderate or violent discha It is an accepted fact that 
flashes of lightning of negative terrestrial electricity toward 
the clouds are more seldom seen than those of positive nor- 
mal electricity toward the earth. 

Under all conditions, therefore, will the uppermost strata 
samme their positive electricity toward the cloud lying be- 
tween them and the earth, and make it positive; the earth, 
on its part, makes it alternately negative again, so that a long 
continued constant interchange of the electricities will take 
place in that intermediate cloud, as long as the immense 
accumulation of electricity in the uppermost regions and its 
tension will permit the violent discharges, It can therefore 
barely ever occur in a severe thunder storm that rain de- 
pueaal before the corresponding cloud has surrendered the 
greatest part of its electricity by either gradual or forcible 
discharges. A very strong and irregular wind might pro- 
duce some such effect. 

The occurrence that, especially after very long continued 
hot weather, when a warm rain might reasonably be ex- 

ted, the reverse takes place, viz., that Aai/, consequently 
umps of ice, fall down to the earth, is now no longer a puz- 
zle. During the very sultry weather, there are no deep 
lying intermediary clouds in the vicinity; tbe conducting 
air column charged with aqueous vapor mounts into much 
higher regions and conducts the lightning from this height, 
in which electricity possesses far greater teusion, down to 
the earth. After the discharges, which under such condi- 
tions will also be much strcnger, drops of water form at 
once; they congeal in the lower temperature of those re- 
gions, and precipitate as hail, bearing down with them all 
drops of rain overtaken in their descent, and causing them 
to congeal also. Only the supposition of an intermediate 
| cloud between the strongly positive normal electricity of the 
| upper atmosphere and the strongly negative electricity of 
| the earth makes the observed irregularities and rapid changes 
of the positive into negative electricity, and vice versa, in the 
thunder cloud explicable. 

The question next occurs, why, with violent thunder- 
storms, a cloud never completely empties itself, so that 
during rain the sky would gradually become clearer, On 
the contrary, it will always and everywhere be observed that 
following a thunderstorm, after the rain has ceased, black 
| clouds still hover in the sky, almost as dark as before the 
jtempest. This occurrence can also be explained by the pre- 
|ceding. The discharges from the uppermost strata toward 
| the cloud continue until the tension of the uppermost nor- 
| mal electricity has relaxed somewhat, or until the cloud has 
| descended so far toward the earth that those discharges 
| must cease, in consequence of the increased distance. The 
| rain, however, will continue to be precipitated; in fact, it 
| increases in violence when the electricity of the cloud has 
become neutralized to as high a state as possible; but it will 
at the same time promote a very strong passing over of the 
negative terrestrial electricity into the cloud, and the latter 
reassumes an electric condition with sufficiently large ten- 
sion, so that the formation of rain must cease. The negative 
cloud is next repelled by the negative electricity of the 
earth; it arises and continues its journey until it attains an 
elevation in which normal electricity can again discharge 
into it, whereby the procedure begins anew. 

By thunderstorms, therefore, we must imagine a very oft- 
repeated ascending and descending of the clouds combined 
with intervening discharges and precipitations, while 
these clouds scud over the earth, so that, therefore, they 
now discharge, uow pass without rainfall over a locality. 
It is easiest proved by the more violent hail-bearing thun- 
derstorms, that precipitation is confined to small areas, 
that the cloud without doing damage passes on, and that 
only in a more remote locality new and violent precipi 
tations ensue. Since the condition of the often mentioned 
| conducting air column has a great influence, it is very pos- 
sible that the second discharge of the same cloud be more 
violent than the first; still, the intensity of a cloud will in 
general gradually decrease, because its water percentage 
diminishes by the discharge of rain. The air column can 
| gradually discharge a feebly positive cloud, aad charge it 
| with the negative electricity of the earth, even before flushes 
|of lightning are seen. The electricity issuing from the 
|ground before thunderstorms, the St. Elmo’s fire, etc., are 
| given as proof of this. 

We do not by any means exclude hereby the development 
of electricity in the moderate zone, by the friction of the 
clouds on the earth; this wili always be the case, and more 
so in hot than in cold weather, because hot air is capable of 
absorbing more moisture. But the generating planes are 
| not as large, wherefore the electricities can easily reunite 
| outside of them. The air currents, also, have seldom so 
| direct an upward tendency that such equalization could 
[not take place easily, ony with the strong vapor 
| charged air of summer, he fogs with their positive elec- 
| tricity confirm that even with the smallest friction of humid 


earth, must assume a rather high degree of magnetism. Our | hot sultry summer’s day in the moderate northern zone. Thejair on the earth positive electricity can develop in the 
entire globe could in a like manner obtain its permanent mag- | sun unobstructed by clouds thoroughly heats a large extent | former, even if only feebly. And similarly to those clouds 
netism only through causes which operated after it had | of territory; the heated air mounts opward, together with | and the uppermost atmosphere, fog can also better retain 
passed froma fluid and incandescent condition into one at | the vapor of the evaporated water, and makes the atmo- | the electricity in winter, since only very warm, humid air 
least partially solid and at a lower temperature. The motion | sphere a good conductor, thereby facilitating electric dis-| becomes conductive, but not the colder, during which fogs 
of the air, produced by centrifugal force, generates by| charges from above down to the earth. By the produced | form. 
friction a constant quantity of electricity, while that pro-| violent motion of the air upward, the air resting upon the| As is known, the electricity of precipitations is sometimes 
duced by the sun’s heat is variable. Only hereby are expli-| earth is compelled to follow, and the clouds surrounding | positive, sometimes negative. It requires no proof to show 
cable the trifling diurnal and annual deviations and the | the strongly-beated extent of surface will be driven over | that positive electricity predominates during thunderstorms, 
Strong and regular magnetism of the earth. |) the place. Now, the produced conducting air column in | since the cloud, during the discharges, mostly shows an ex- 
During the equisoxes, when the sun stands vertically | the first instance promotes the slow passing over of the/| cess of positive electricity, also the frequent change of the 
above the equator, the electricity will divide itself about | negative terrestrial electricity into these clouds driven electric tensions, which becomes noticeable with the rains 
evenly toward both poles. An important difference, how-|into the column, and clectrifies them negatively if they | accompanying thunderstorms. By common rain without 
ever, exists between the two hemispheres, both in summer | were not in this condition already. But by tbe gradual | violent discharges, rather a negative tension becomes notice- 
and winter. In summer, for instance, the hot zone between conversion of positive into negative electricity within the | able. The reason for this is as follows: The negative elec- 
the northern tropic and the equator must be the principal interior of the cloud, a neutral condition will set in at some | tricity of the precipitations is generally derived from clouds 
electricity-generating plane. Moreover, in consequence of | time, during which rain is formed, which again assists in| that have already assisted in a thunder-storm, but were 
the heat, the air must arise especially from this plane, and | improving the conductivity of the air column, and acceler- | drifted so far to the north that sudden discharges are 
transport the electrified vapor molecules upward. Now, | ates the passing over of the terrestrial electricity into the| no longer possible, on account of the diminished water 
since the electricity of the earth. of the same quality every-| cloud (the short, feeble fall of rain often preceding the | percentage of the air and the decrease of tension of the 
Where seeks to establish the greatest density at a point | violent sudden discharges). |normal electricity. After the preceding explanations, it 
most remote from the exciting plane, in consequence of | When sufficient negative electricity has accumulated in | must be accepted that by the occurrences of thunderstorms 
repulsion, the greater part of the terrestrial electricity gathers the cloud, a discharge of positive normal electricity from the | the normal electricity is consumed in greater* part, and that 
at the south pole at this season of the year. The current | uppermost strata will occur toward it, and according whether | only a small portion of it arrives at the north pole in sum- 
of the air willalso tend with greater force toward the south | this became thereby positively electrified or only approxi-| mer, so that under ordinary circumstances a northern light 
pole, being mucb colder in summer time, so that by far the | mately neutralized, the cloud will either in the same instant | can no longer arise here. Now, when the tension in the up- 
Breater part of the developed electricity must now be equal- | discharge toward the earth, or not. It may even happen that | permost region under a certain degree of latitude has be- 
ized at this pole. Heat, together with the greater water per- | the earth will violently discharge toward the neutral cloud if | come sufficiently weak, and yet clouds have drifted so far to 
centage of the air, predominates in summer upon the northern | the difference of tension is sufficiently large. In every, even | the north, they then must surrender this negative electricity 
temisphere. The moderate zone contributes far less to the | only approaching a neutral condition of the cloud, the repel-| obtained from former thunderstorms, in consequence of 
development of electricity than the hot, and is therefore | lent power within its interior decreases; at the same time, | other causes, such‘as differences of temperature, the winds, 
barely able toact, as a generating plane, with a repellent | beside gravitations, the large concussion of air, produced by | etc., and most of the rains with negative electricity will 
effect upon the (positive) normal electricity; since, more-| every violent discharge, operates upon the vapor bubbles, } therefore come from the south. The positive rains come more 
Over, air, coustantly charged with aqueous vapor, while | unites them into drops of water, which, of course, are im-| frequently from the north, and manifestly bring with them 
containing but little electricity, can mount into the higher pelled by their weight, and fall down to the earth, and thus | their positive electricity, generated by friction with the earth. 
regions, air which, perhaps, when no intense friction has| facilitate in every manner the equalizing of the electrici-| Very frequent exceptions from these rules will result from 
_— place, is charged with the electricity of the earth (there- | ties as well as the passing over of the terrestrial electricity | the winds, which in different regions may have entirely 
ore, negative), a means is offered to the normal electricity | toward the cloud, no matter whether this take place by | opposite directions, also from the fact that mountain cbains, 
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and the winds very frequently influenced by them, must} below the prism, while the flame only just shows above 
bave a large, often a predominating, influence upon the | them, so that the moving uf the telescope in altitude never 
formation of the precipitations when no violent electric dis- | destroys the action of the . A counterpoise of lead is 
charge can occur. fastened on to the basket (Fig. 4, A) to keep it in an uprigbt 
1 will only say a few words about the periodical devia-| position. The covering for the lamp was a great difficulty, 
tions of the normal bees Their connection with the | for it was necessary to have it light in weight, opaque at all 
terrestrinl magnetism is confirmed in « striking manner by ‘ places save one, and of such a nature that the wind should 
the similarity of their periodical deviations. Both have two | not affect the light. An old taper-box furnished this, The 
maxima and two minima in their diurnal variations as well | top was bent to the shape of B in Fig. 5, while « piece of 
as their annual periods. The corresponding maxima and | glass was fixed to a hole at G, and the box fitted on to the 
minima cannot at the same time become manifest, because |lamp at A. There was no danger of this taking fire, because 
the terrestrial magnetism does not depend upon the normal | only the smallest flame is needed, and I bave used it for 
electricity of one point of observation, but upon that con- | nearly a year and am quite satisfied with it. I hope these 
tained upon the entire surface of the earth. 
As an additional proof of the generation of electricities by 
the friction of aqueous vapors om the earth, and at the same F4+est. 
time for the plainer comparison with the steam boiler elec- ——} 
tricity, | will cite the occurrence of a volcanic eruption, 
when, as is well proved, very violent electric discharges fol- 
low immediately upon the eruption, and beavy rainfalls 
ensue at once. Cause and effect lie extraordinarily close to- 
gether here. Since the generating plane, the crater, is very 
Poy _ recompensation can very — take place at a 
short distunce from the former. ut if with so small a : “ 
generating plane electricity can be developed for such | Fig. 1.—F, focus of o. g.; O F, lines of light from o. g.; 
: . . 8 8, circular stop in adapter, cutting off the light from 
powerful thunder storms, how extraordinarily large then he totally refecti ; Pats 
must be the totulity of the electricity genera by Friction 5, 
upon the entire terrestrial surface! 
Still another important occurrence must be briefly men- things may not appear trivial; but although simple, they 
tioned here: The influence of the sun as upon tbe were not the work of a moment. 
northern light, the magnetic needle, etc. When I call up| The direction in which the beam of light falls after leav- 
for consideration that the years of the sun spots are accom- | ing the prism is shown in Fig. 1, where P is the prism, and 
panied by the hottest summers and mildest winters, together PS PS’ the beams of light from the prism. The light 
with the strongest changes of temperature, and that in hotter from the object glass is shown by O F O. The outer lines 
days more electricity is also generated, of sufficient tension represent the conical tube of the telescope, From this dia- 
and quantity to also produce a northern light evenin warmer | gram it will be seen that the light from the prism falls in a 
months, and to exert a very sensible influence upon the ter- | ray inclined at a small angle to the optical axis of the tele- 
restrial maguetism, all irregularities are explained by the| scope. Hence it is possible to stop out a portion of the 
preceding. lamp light without interfering with the light from the 
[ anticipate the following objection to my bypothesis: If object glass. This is accomplished by a circular stop, 8’, 
the electricity of the atmosphere in the hot zone is really 
generated in such extraordinary quantities, and is trans- 
ported from thence through the higbest regions to the poles, 
why, then, do no clouds form from the great quantities of 
aqueous vapor, by which the ever-progressing currents of 
air of those strata is rendered visible? The answer is sim- 
ply: Because the tension of the electricity adhering to these 
water particles is so strong, that the repellent electric forces 
acting upon them are greater than the attracting (gravita- 
tion) forces, as wus explained at the formation of the clouds. 
The electric tension of the aqueous vapor is so strong that 
the concentration of the vapor in bubbles or drops becomes | 
impossible; on the contrary, it must reduce the water into 
the finest particles, the layer must expand over the entire 
surface of the atmosphere, and become thoroughly trans- 
— When ae large discharges have occurred after 
thunderstorms, of course the aqueous vapor must concen- § : i 
trate on account of loss of tension, descend into lower re. | 5 -o in focus: B B, bright part of field. 
ions, and become visible as a light cloud, which increases a. 
in darkness with the depth of aa ahenans and the size of its | through 5; A, counterpoise to lamp. 
water globules, I called the uppermost layer of the atmo- | 
sphere, which is the vehicle of the normal electricity, trans- | placed at the end of the adapter. It will be seen at once 
parent, but not invisible. To what other agent than this | 'bat this makes a circular disk of light in the field of view. 
uppermost region, strongly charged with water and electri- When the lamp is lighted, the field appears as in Fig. 2, 
city, dO we owe the admirable blue color of the sky, which where the stars are supposed to be in focus. The bright 
color becomes more decidedly pronounced with the increase disk is shown by B B, the shaded portion in the drawing. 
of tension of the normal electricity? The visibility of the |The stars will be readily seen through this when in focus; 
aqueous vapor bearing the normal electricity is besides this| but if the adapter be pulled out the stars are no longer 
supported by the observations of the brighter glittering of | points. but disks of light, and the brighter the stars the 
the stars in times of sun spots, etc. Without such currents | brighter the disks will be. Now so long as the star disks are 
of finest-divided aqueous vapor no glittering whatever could | brighter than our artificial disk of light, they will be seen 
occur, even by the clearest sky. through it; but by pulling out the tube we enlarge the star 
The objection why electricity could, in general, maintain | disk, and decrease its brightness therefore. Aud so a point 
itself in the uppermost regions as far as the poles, and why | will be reached where the star disk can no longer be seen 
not previously become equalized by attraction with nega- | 
tive terrestrial electricity, would be entirely unfounded. | 
When the surface of the earth is heated more or less, and q 
the air becomes conductive even toa trifling degree, wiih- 
out, however, that it becomes strongly repellent as a genera- B 
ting plane, discharges will take place, even if only gradual, 
according to circumstances. But where, as is the case upon | 
the opposite hemisphere, this condition of conductivity of | 
the air is wanting, in consequence of the unduly great cold, | 
the entire atmosphere may be regarded as a non-conducting 
sphere with a conducting thin layer upon the surface. The 
equal-named electricity of this stratum repels itself every- 
where, and would be able to discharge to the earth from 
every point,if other co-operating causes—the above described 
ones—would uot more exactly determine the locality of the 
discharges. 
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Fig. 5.—Section of lamp shade made of cardboard. G, 
piece of glass to allow the light to pass to the prism. 


Mecuanic.] 
A NEW ASTRAL PHOTOMETER. 


THE necessity that has arisen of late for some photometer | 
to measure the light of the stars with, has been met by | through our artificial disk of light. The brighter the star 
two inventions. The first was Professor Pickering’s photo-|the further the tube must be drawn out. Fig. 6 is the 
meter in America; the second was by an application of, I adapter carrying the eyepiece and marked with a scale to 
think, Dawes’ method of a wedge of neutral tinted glass, by wo in. The intervals between each tenth can be estimated in 
Professor Prichard. Both photometers are valuable, but decimal parts, each tenth being subdivided by estimation into 
they have ho eae. First, he woh far ones ten parts again. Now, as to the method of using it, let A 
pecsive to be possessed by amateurs, bot ing priced at | and B be two comparison stars above and below the variable, 


Fig. 6.—The eyepicce end of the telescope, showing adapter 
and scale. 


about £15, and secondly, they require an equatorial and a and V the variable; measure A’s point of disappearance, let | 
clockwork motion. Having felt very much of late the | j; equal 2, and in like manner B, and let it equal y, then the 


necessity of some more simple method, I commenced making | difference of magnitude between A and B will equal z — y; 
some trials with various contrivances, but for some time measure V and let it equal 2, when V Magnitude will be 
without any prospect of success. It is astonishing how 2-2 The value of dy of a magnitude in the divisions will 
accident helps one sometimes. For one evening a temporary | he found from (¢ — y) / (A — B), where A and B repre- 
disarrangement of the illuminating apparatus took place, ‘ 

and left me with a field half light and half dark, while the! 

star at which I was looking was so far out of focus as to be 
a disk, which was invisible in the bright field. Let me first 
try and describe my illuminating apparatus. It is all home- 
made, very rough, but it answers its purpose, which is the 
chief thing. It consists of a prism placed behind one of the 
stops of the telescope. It is fastened into the tube of the 
telescope. ‘This prism I made for myself by cutting it out 
of a thick piece of plate glass. Fixing it into the telescope 
was a matter of difficulty; but a friend here came to my 
rescue, and fastened it in securely with a mixture of pulp 


Fra. 4.—C C, copper wire arm to carry wire basket holding lamp which swings on W 


mace of paper and glue. By this prism the light’ is totally 
reflected from « lain) outside down to the eyepiece end of 
the telescope. The lamp is a small one, burning ordinary 
mineral oil. The method of fixing it to the telescope de- 
serves a word or two, It is placed in a busket of copper 
wire, the ends of which are bent (Fig. 4, W W) and pass 
through two pieces of wire, C C, by the little curve in the 
wire at 8. The pieces of wire are continued and bound | 
round the tube of the telescope. They lie immediately | 


sent the true magnitudes of the two stars. The value z—z 
will then easily be found by proportion, and the true magni- 
tude of the variable will be A + that value so found. 

To give a practical example: on June 1, » Hydre was 
measured as star A, and the result found to be 35°75, and 
® Hydre was measured as B, and found to be 10:95; z—y 
would, therefore, equal 24.85. The variable R Hydrew was 
then measured, and found to be 14°85, and the magnitude 
would thus be r— ¢ = 35°75 — 14:35 = 21°40. » Hydre 


is of the 32 magnitude, and of the 5°38 magnitude: 
A — B will, therefore, equal 3°2 — 5:3 = 2°1 magnitudes. 
Then (2 — y) / (A — B) = 24°85 / 2°1 mag., and vy Mag. 
= 1°18. From this the true magnitude of 7) Hydre, repre. 
sented by 21°40, can be found by the proportion 

ae Scale. Scale. Mag. 

118 : 21°40 : O1 

and this, added to 3°2 (the mag. of 7) will give, as the 
magnitude of R Hydre, 5:01. ere, = 

The results with this photometer bave exceeded my ex. 
pectations. The measures were ae made in two sets of 
three measures. It would be impossible to give here more 
than an example of these. The difference is very rarely 0-1 
of a magnitude. Taking all the double measures of Lj, 
14599, we have: 


L 2. 
Match 630 0°08 


while the measures themselves in the extremes only differ 
by 0°08 and 0°07, and the mean magnitudes derived from 
both are 6°507 and 6°510, with a difference of 0°008. The 
same star was measured in alj on fourteen nights between 
Feb. 14 and April 6, and the greatest difference is only 0-24, 
The star LL 14706 was measured on eight nights, with 
difference between the extremes of only 0-10, and rejecting 
one night with a difference of ay Aa The comparison 
stars differed by one magnitude, being of the 6°0 and 79 
respectively. 

The photometer has only been in use since the middle of 
February, und doubtless experience with it will further re. 
duce the differences. 

In construction it is so simple that it will not cost half as 
many shillings as the other coats pounds. The climate here 
is.very wonderful. From February to the end of May ob- 
servations were obtained on 47 out of 120 nights, and 
could have been obtained on ut least three more but for loss 
‘by unavoidable circumstances. Measures of R Hydre were 


Fre. 3.—Stars out of focus so far as nearly to equal sg part of 


passing 


obtained on 17 nights out of a possible 58, which is good, 
considering the star has only an altitude of 14° at meridan 
passage. 

The aperture of the telescope can be reduced for the brighter 
stars by cardboard stops. To avoid the loss of time in 
changing these, a simple contrivance was made to close the 
aperture from the eyepiece end. Two arms project before 
the o. g., carrying a disk of cardboard rather larger than 
the aperture, and moving on a wire axis (Fig. 7). At the 
top of this axis is a wire arm. A flexible rod made of wire 
moves this arm from the eyepiece end by a handle which 
can be pushed up and down. When open, hardly any light 
is lost, and it can be closed to any extent at pleasure. The 
handle is divided in a scale of tenths of an inch, so that the 
same aperture can be used night after night. 

Unfortunately, when the stars are placed out of focus, the 
image is a circle of light with a dark center. But the appa- 
ratus, though not used witb the photometer, is handy and 
easily constructed, and useful of itself. 

I must now close this long letter, which I trust may have 
been not without use to some of ‘‘ ours.” 

T. E. Espn. 


Observatory of the Liverpool Astronomical 
Society, Church-road, West Kirby. 


SIR EDWARD SABINE. 


Tue death last week, at Richmond, of General Sir Edward 
Sabine, ex-President of the Royal Society, at an age which 
only lacks five years of a century, carries us back to a time 
which, from the standpoint of science at least, is a very re- 
mote period. He was, we find to our surprise, some sixty 
years ago working in the company of such men as Wollas- 
ton, John Dalton, Peter Barlow, Pond, the Astronomer 
Royal, Mr. Airy, and Mr. Owen, while the activity of his 
life was maintained to make him a contemporary of such 
| men as Spottiswoode, Cayley, Huxley, Tyndall, and others. 
'He was born in Dublin, October 14, 1788; his family is 
| stated to have come originally from Italy, but latterly to 
have been settled in Normandy. He was trained at the Royal 
Military Colleges of Marlow and Woolwich, and obtained 
his commission in 1808, and received his captaincy in 1813. 
Much active service he does not appear to have seen, the 
main event in his military career being in connection with 
| the campaign against the United States—1813-16—when, in 
1814, he commanded the batteries at the siege of Fit Erie. 
He was later on, about half a century ago—i830—on duty in 
Ireland during the disturbances of that time. He became 
Lieutenant-Colonel in 1841, Lieutenant-General in 1859, and 
he retired with the rank of General in 1874. : 

Very early in his life he took the greatest interest in phys 
ical science, especially in the subject of terrestrial magnel- 
ism; and a reference to the ‘‘ Philosophical Transactions 
of the Royal Society will show how indefatigably he put- 
sued this branch of experimental science throughout tlie rest 
of his life. During the American campaign be <iistinguished 
himself by exceeding his orders; but the offense was forgiveD 
through the brilliancy of the result which attended it. The 
war concluded, he was appointed astronomer in Ross’ Arcite 
expedition in 1818, and accompanied Parry’s expedition in 
1819-20 in the same capacity. For the next few yeurs he 
was employed by the Government to make pendulum expe 
riments near the equator and in the north, and he publis 
the results in 1824. In 1825 he was appoinied with Sir John 
Herschel the British member of a joint commission between 
the French and lish Governments, to determine tbe pre 
cise difference of longitude between the observatories 


Paris and Greenwich, by means of rocket signals; and {@ 
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1627 he was ene 


in determining by direct observation the | In 1812 the Russians constructed a huge balloon at Mos- | made in this direction, Free balloons require much less 


difference in the lengths of the seconds pendulum at Paris; cow to carry fifty persons, which was to hover over the | ascensioual force than captive ones, as they have no weight 


and at Greenwich, and of the magnetic force of the earth at 
those two stations. For many — after this, to verify bis | 
theorfes and complete his know edge, he carried on experi- | 
ments !n magnetism, and with the pendulum ino different | 
Jatitudes fn all parts of the globe, from the equator to the | 
Aretic Circle. and regular reports were sent to the Royal | 
Society and the British Association. 

In 1836 and 1887 he presented to the British Association | 
an account of a magnetic survey of the British Islands, and | 
a report of the variations of the magnetic force in different | 

of the globe, Again, in 1849, he still deals with the | 
reat subject of terrestrial magnetism, and thirty-two years | 
Boor he was working in the same direction, and in 1872 we | 
find him bringing before the Royal Society his thirteenth 
contribution on the subject of terrestrial magnetixm. It is not 
improvable that Sabine had no distinct idea of simply bene- 
filing navigation by his researches, immeasurably good and | 
fatistactory as such an idea would have been, but of pursu- | 
ing science for its own sake, for the mere desire of adding | 
to a correct knowledge of the multifarious phenomena of | 
our wonderful universe. 

A result of his report for 1838 was the dispatch of Captain | 
James Ross, in command of the Erebus and Terror, to make | 
an energetic survey of the Antarctic region; and three mete- 
orological observatories were established at St. Helena, the | 

_ and Van Diemen’s Land. The reports were sent home | 
he results were reduced and published; and among | 
other relations which Sabine did much to establish, were | 
those between certain magnetic phenomena and ‘suaspots, | 
and the influence of the magnetic action of the sun and! 
moon upon the earth. Nor must we forget to point out the | 
good results which follow from the pendulum experiments, | 
to which we owe our present conception of the exact figure 
of the earth. 

Sabine was elected to the Royal Society so long ago as | 
1818, was chosen a vice-president in 1850. and succeeded the 
late Sir Benjamin Brodie io the a in 1861. He 
beld the post for several years, and as late as 1870 presided | 
at one of the conversazione. In 1879 he lost the accomplished | 
and congenial wife whom he had married upward of half a 
century before. She it was who translated Humboldt’s | 
“Kosmos,” which he edited in 1849-58. 

He was made K.C.B. in 1869, had the Prussian order | 

7 le merite, the Italian of Sts. Mauria and Lazaro. and the | 
Brazilian of the Rose. He had received the Copley and | 
Royal medals, and had been elected corresponding member | 
of many of the principal academies and societies of Europe | 
and America. he name of Sabine will ever bold a high 
place in the annals of science and the history of navigation. | 
—The Engineer. 


MILITARY BALLOONING. 


A LECTURE On this subject was recently delivered at the 
Roya! United Service Institution by Lieutenant B. Baden 
Powell, Scots Guards. In dealing with the subject, the 
lecturer first entered into the history of balloons as used in | 
actual warfare; of experiments conducted on the subject; 
of the causes of success and failure in ascents; the relative 
advantages and disadvantages of captive and free balloons; 
the means and methods of inflation; and the question of 
navigating balloons. 

Balloons, the lecturer points out, may be used in warfare 
for the following purposes: 

They may be carried with advanced parties and sent up 
to ascertain the position of the enemy and the nature of the 
country ahead. 

They may be employed to reconnoiter the enemy’s position 
previous to a battle. 

They may be utilized in noting the formation and move- 
ment of the troops and position of the reserves during an 
engagement. 

hey could often be beneficially employed as sentries on 
outpost duty, and would be ex ngly useful during 


_ They may often prove invaluable for escape, communica- 
tion, or signaling, when other means fail. 

The first balloon which ascended in public was launched 
by Montgolfier in 1788, and in 1793 the French instituted | 
some experiments on the subject. The following year a, 
regular balloon corps was formed, composed as follows: | 
i captain, 1 sergeant-major, 1 sergeant, 2 corporals, and 20 | 
men, half of whom at least were experienced in the) 
trades neeessary for balloon service, viz., masonry, carpep- | 
try, painting, chemistry, etc. These men were termed | 
““aerostiers,” and were armed with asword and two pistols | 
each, being entirely subject to military discipline during | 
the time they were in the field. Several balloons for these | 
aerostiers were made of specially mauufactured Lyous silk, 
and were so efficiently varnished that they were said to | 
have remained inflated for three or four months. The| 
first was twenty-seven feet in diameter and could support 
500 1b., 10 1b. to 20 Ib. of ballast being taken in the car. | 
The balloons were held captive by two cords fixed to the | 
Thon by network, and which allowed them to rise about | 
1,500 feet. For transporting the balloon twenty cords were 
fixed to the equator by triangular pieces of netting to| 
equalize the strain, and one man was told off to each cord 
to tow italong. At night it was snugly secured under a 
arge piece of sailcloth. There being a difficulty at the 
time in procuring sulphuric acid, the hydrogen was pro- 
duced by passing steam over red-hot iron, and a furnace | 
Was built which after many trials was capable of producing | 
sufficient gas to fill the balloon in four hours. Communi-| 
cation was kept up by , and by notes thrown over- | 
board tied to sand-bags or loaded arrows. These balloons | 
all did good service at the battle of Fleurus; two ascents | 
Were made, each of four or five hours, notwithstanding a | 
Strong wind. All the movements of the enemy were ob-| 
oe and reported, and the success of the French at this | 
r tle is said to have been greatly due to the aid of this balloon. 
t was found to be preferable to attach the cable to horses or 
men rather than to fixed objects, as the strain on the balloon 
was thus considerably lessened. 

— the siege at Mainz in 1799, Coutelle made some | 
ascents during a very strong wind. He writes: ‘I was at | 
more than 1,000 feet from the ground, when three successive 
see knocked me to the ground with such rapidity and 
a that many of the bars that strengthened the bottom 
pa © car were broken. On each occasion the balloon rose 
pa such force and rapidity that thirty-two men at-each | 

va} were dra some distance.” He nevertheless map-} 
4 ‘o count the enemy’s foree. The Austrians even went , 
tell ength of sending out a flag of truce to request Con- | 
thet to descend from his perilous position. This shows | 
Wind balloon recounoissance is possible even in a high 

| 


| War Office balloon Saladin, in December, 1881, but 


French army and rain shells and projectiles. The balloon jot rope to carry, and no wind to withstand. They are 
however, refused torise from the ground. Ina the Civil | steadier when up, and less liable to be bit bv chet. The 
War in America several balloons were used. On October 4, | wind can generally be utilized by working prop. rly. Finally, 
1861, ap aeronaut named La Mountain ascended ina bal-| adverse currents can be made useful, as was done in the 
loon from MecClellan’s camp on the Potomac. He cut | American war. A small satellite balloon, weighted as re- 
the retaining rope and ascended to a height of 14 — and retained by a line, say 1,000 feet long, is useful 
miles, when he drifted over the enemy’s lines. After | or ascertaining the direction of neighboring currents of nir. 
observing all their positions and movements, he rose} The lecturer's father, the late Professor Baden Powell, 
into another current of air and descended safely within | suggested smail balloons for scientific use with Sir Jobn 
his own lines. Later on the Federals instituted a reg-| Franklin’s fatal polar expedition. There was no time to 
ular balloon corps, of which Colonel Beaumont, R.E., has | prepare them then, but later on, when Sir James Ross was 
written an interesting account in tbe Royal Engineer pro-| sent out on the search expedition, balloons were utilized. 
fessional papers. Tbe following are tbe particulars: 

The first military balloon experiments in England took) Balloons were first used in the Arctic regions in 1850, 
place in July, 1862, at Aldershot. in the Arctic searching expedition under Captain Horatio 

In the Franco-German war the Germans tried balloons, | Austin, for the purpose of distributing papers containing 
but the system was not satisfactory, and little good was | information of the whereabouts of our ships, and the depots 
done. During the siege of Paris balloons were usedina|of provisions. These printed colored papers were tied in - 
more extensive manner. Two were employed as observa- | little bundles to a slow match which was attached to the 
tories to watch the enemy. Larger balloons were then con- | balloon. and as the slow match burnt the papers were set 
structed. They were made of strong cambric, oiled, and | free. Forty-two balloons were taken; silk, 8 feet to 5 feet 
of about 70,000 cubic feet capacity, and cost about 160/. each. | in diameter, aud they cost 164. The hydrogen gas used 
They were filled with coal gas, and could carry a load of | was generated by sulphuric acid and granulated zinc. 
2,000 lb., including 600 M. ballast and about 1,000 Ib. dis-| The ascensional power of a balloon is obtained by render- 
patches. Tbe first of these, the Armande-Barbe, bore | ing it lighter than the displaced volume of air. This is ac- 
Gambetta beyond the reach of the Germans. During four | complished either by filling it with a lighter gas or heating 
months sixty-six balloons left Paris, of which fifty-four | the air inside so as to make it expand. Hydrogen, being the 
were specially constructed for the administration of posts | lightest gas known, is the best for inflating balloons, The 
and telegraphs. About one hundred and sixty persons were | objection to it is that it is more expensive, and being more 
carried over the Prussian lines, Of the aeronauts in charge | subtle, is harder to retain than coal gas. Its rate of diffu- 
only twelve were professionals, the remainder being chiefly | sion is about 2% times greater than coal gas ; 60 Ib. to 70 
sailors and acrobats. Ib. may be taken as the lifting power of 1,000 cubic feet of 

In June, 1871, an English committee was appointed to) hydrogen. 
inquire into the use of balloons for warfare. In April, 1879,, Hydrogen is usually produced by the action of dilute 
an official balloon committee was instituted in England. | sulpburic acid on iron or zinc; 250 |b. of iron are required 
Experiments were conducted at Woolwich, and four bal-| to produce 1.900 cubic feet of hydrogen. The gas thus pro- 
loons were made of specially woven fine calico, varnished. | duced costs about 1/. 5s. per 1,000 cubic feet. A good 
The 2 age was made by passing steam over red hot | portaL/e apparatus will fill a balloon of 6,000 cubic feet 
turnings. One of the balloons was tried free at a review at | capacity in four Lonrs, Another method of producing 
Woolwich, but failed, owing to the wind being unfavorable. | hydrogen is by the action of stenm on red-hot iron. This 
The vext year another was worked very successfully at the | gives a lighter gas. The oxygen of the steam combines 
Brighton review. In September, 1880, the War Office de-| with the iron, and the liydrogen is liberated; this is the 
tailed a whole company of engineers for instruction in| method adopted by our own engineers. The most simple 
ballooning at Aldershot, and many experiments were made | and rapid plan, though practically useless on account of the 
Meanwhile, the French Government have established a | expense, is by placing a piece of sodium in water, when 
military aeronautical school. Their balloons are spherical, | about 700 times its volume is at once given off. The metal 
ten meters io diameter, of best silk, varnished with a| at present costs 5s. a pound, so that 1,000 cubic feet of gas 
special varnish which keeps them very gas-tight. A liquid | would cost 227. Hydrogen may also be obtained by passing 
which does not readily freeze is used as ballast, so that the | a current of electricity through water. Coal , when it 
discharge can be nicely regulated. Envlish military bal-| can be employed, is more corvenient; its lifting power is 
looning received a sudden check with the accident to the | 35 Ib. per 1,000 cubic feet of gas. 
The origins! system of Montgolfier of inflating a balloon 
when the Egyptian compa commenced a balloon equip- | by rarefying the air within it by heat, is so simple and rapid 
ment was to be sent out. owever, this could not be got| that it at once suggests itself as suitable for war balloons, 
ready before the decisive battle was fought, and so we have | But on the otber hand its lifting power (25 Ib. to 80 Ib. per 
lost the opportunity of gaining experience as to their | 1,000 cubic feet) is small, and it is so difficult to retain such 
use, not to mention the assistance they might have | a balloon captive, while the danger of catching fire is so 


' rendered in the campaign. great, that it bas not been found serviceable in practice. A 


From the experiences quoted above the lecturer drew the | balloon is generally made of cotton or silk, covered with a 
conclusion that whevever a regular organized and specially | varnish chiefly composed of boiled linseed oil, and often 
prepared balloon equipment bas been employed it has | containing India-rubber. Balloons have been made of 
worked satisfactorily, and he suggested that more than one | mackintosh, gold-heater’s skin, and even copper. The 
balloon should be employed for observation. He quoted a| weight of the material of an ordinary balloon is about 0°02 !b, 
paper by Major Grover, who raises the following objections | to 0°05 1b. per square foot. The cordage has been sometimes 
to the employment of balloons in war: made of silk in order to be light and strong. 
The chance of their being wrecked by projectiles. There are two general principles on which it has been 
Difficulty of transporting the apparatus. atterppted to navigate balloons; Ist, by utilizing the differ- 
Difficulty of providing gas. ent currents of air; 2d, by mechanical propulsion. The 
Difficulty of obtaining good trained aeronauts. first requires perpetual rise and fall of the balloon, which 
Dangers of ballooning. means an expenditure of gas and ballast, the life and bleod 
Obstruction of view by smoke and otherwise. of the balloon. The lecturer suggested the use of a power- 
Difficulty of management in rough weather, and mo-| ful safety Jamp, in order to expand the gas when required. 
tion of balloon unfavorable for observation. In a balloon of 25,000 cubic feet, raising the temperature 1 
Lieutenant Powell answered these objections somewhat as | deg. would be equivalent to discharging 41b. of ballast. 
follows: | Several experiments have been carried out in the direc- 
1. The balloon would as arule be bebind the first line, | tion of propulsion for balloons, and some very partial suc- 
making it hard to bit, and probably not much attention | cess has been obtained, but none giving much encourage- 
would be paid toit. If not badly hit, it could be repaired:| ment. The lecturer concluded his interesting paper by 
and even iv the case of a shell bursting just in front of it, | quoting Carlyle’s words, which he feared for the present 
jt would probably descend slowly enough to insure the | must remain true: ‘‘ Beautiful invention; mounting heaven- 
safety of the inmates. He gave an instance of a balloon 800! ward, so beautifully, so unguidably! emblem of much, and 
feet up, which was fired at by an eight-inch howitzer. The! our age of hope itself!” In the discussion which followed, 
shell burst just in front, and the balloon took fifteen min- | Major Templer said he did not consider the system proposed 
utes to descend. by the lecturer of raising or lowering the balloon by vary- 
2. The transport has been so simplified that balloon ac-| ing the temperature of the gas practicable. He stated that 
cessories and filling apparatus can be easily carried in one | his experience had taught him that the gas used for infla- 
or two wagons, tion should be kept at as constant a tempcrature as possible, 
8. Balloons can remain icflated for a long time. The|and that the alterations in temperature proposed 
old Fleurus balloon remained full for a month, making con- | would have the effect of wasting the gas more than the dis- 
tinual ascents, and undergoing the rough usage of war. charging of gas and ballast. As far as the conveyance of 
4. It is not absolutely necessary for a man to be a trained | the balloon accessories were concerned, a two-horse wagon 
aeronaul from his birtb; any man can learn the work. In-| should be able to take the gas generator. He stated the 
stance the Paris balloons. Good draughtsmen should be | weight of the present French equipment to be 2 tous 6 cwt., 
trained to the work, as they would then be useful in both | and the capacity of the balloons to be 1,700 cubic feet. 
capacities. Captain Lee considered that failures in ballooning were due, 
5. Dangers of ballooning are much exaggerated. The | to a great extent, to small details being neglected, and in- 
deaths that have occu are not more than 1 in 1,000| sisted upon the necessity of careful and accurate training. 
ascents, and good aeronauts have made over 1,000 ascents | Balloons in warfare should never be expected to move about 
witbout accident. Accidents are principally due to passen- | very mucb, and he protested :gainst generals in command ex- 
gers being thrown out or jumping out of the car on con- | pecting them to be as bandy as light cavalry. He explained 
cussion with the ground when descending with a strong|tbat the Committee at Woolwich were endeavoring to 
wind. lighten the balloons by making them of bul!ock’s intes- 
6. The lecturer quoted from his own experience that the | tines; the difficulty experienced in the use of this material 
smoke from guns does not obscure the view, except perhaps | being to get it to stand the folding and packing necessary for 
on a very calm day. transportation. He cousidered that captive balloons should 
7. Balloons can be employed in very rough weather, as | be made as small as possible in order to lessen their resist- 
was shown by the French war balloons of 1798 described | ance. Colonel Beaumont considered that the lecturer was 
above. The lecturer was himself up in a captive balloon inclined to pass over the difficulties. The reason that 
at the last volunteer review in a very stormy southwest | balloons have not been more used, was the difficulty of pro- 
breeze, and was enabled to use his field-glasses, and obtain | viding them with a motive power. He pointed out that this 
a very good view of the field of operations. . difficulty lay in the fact of there being compuratively no 
Captive balloons are no doubt the most suitable for war | fulcrum for the propelling lever to act against, and stated 
purposes, They are independent of the direction of the| that an effective engine for balloon propelling purposes 
wind, can be hauled down without loss of gas, and commu- | would require to give to give ten times the power of any 
nication can be easily kept up. A strong wind is the great | engine yet invented, weight for weiglit. e considered 
enemy to captive balloons. A Jong cylindrical shape bas | that oops would be very useful in sieges for taking 
been suggested. The French tried one in 1798, but appa-{ photographs, but that the difficulty in taking a series of 
rently it was not successful. It has the following advan-| photographs is not so much the adjustment of the lens as 
over the usual shape: that of keeping the balloon at the same height. He thought 
t may be filled and kept sheltered from wind and from | that a balloon was a very bad meuns of conveyance on ac- 
the enemy’s sight. It is casier to transport in a wind or | count of its limited carrving capacity, and tbat it would be 
through forests. It cam be towed better, and would be | more useful io convey intelligence into a besieged town than 
steadier for observation. to carry people out of it. In order to do this, however, it 
Small balloons retained by a string have been used for | would be necessary that it should bave some propellin 
taking plans of the country beneath, by instantaneous | power. The lecturer, in answering the objections are 
photography, an electric wire conuecting the apparatus | said that one horse-power could be obtained for a weight of 
with the ground. Many have lately been | 60 Ib, und that there was very little chance of two balloong 
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approaching one another, as if captive they would necessarily | times it is dark brown and scaly. Sometimes, on being cut 


be moored at some distance apart, while if free the chances 
were alinost as great that they could not close one another. 
The Chairman, in summing up, said that one of the great 
difficulties in ballooning was that the balloonists became 
like the balloons themselves, flighty, and were apt to over- 
look practical difficulties. He did not. consiger that bal- 
loons were applicable to the ordinary conditions of warfare, 
but would be very useful in sieges. He considered that the | 
lecturer bad understated the weight necessary to be trans- 
ported. He liimself put itdown at 5 tons. He said that 
balloons would have been of no use in Egypt, as it would have 
been impossible to have transported the weight over the | 
desert. Whena portable propelling machine can be ar. | 
ranged, then balloons may have a future. 
ith reference to the uses to which the lecturer con- 
sidered that balloons might be put, we think that in the 
present stage of knowledge, and considering the un- 
wieldiness of a balloon and its belongings, it would cer- 


- tainly be rash (to say the least of it) to utilize it for outpost 


work, or in the fore-front of a battle. Of the historical 
view little need be said, except that great thanks are due to 
the lecturer for laying it all so concisely before the public. 
There appears to be no doubt that at present we must be 
content with captive balloons, and of the advantages of 
these for observation there can scarcely be much difference 
of opinion. From the data given by the lecturer, coal gas 
would appear to be on the whole the moat suitable for in-| 
flation. With reference to Sir Charles Nugent’s opinion | 
that balloons would bave been useless in Egypt, we have 
the opinions of officers who were out there, that they would, 
op the contrary, have been of great assistance. It must be 
remembered that very shortly after our landing at Ismailia 
the railway was in working order, and though the difficulty 
in obtaining engines prevented all the stores being trans- 

rted by rail, yet there is no doubt that room could have 

n easily found for one or more balloons, and the advan- 
tage of having an uninterrupted view of the enemy must 
be very apparent. A balloon sent up from Alexandria | 
would have overlooked all the enemy’s lines at Kafir 
Dowar. 


MUSHROOMS. 


THE true mushroom (Agaricus campestris) is invariably 
found among grass in rich open pastures, and never on or 
about stumps, or in woods. Many cases of poisoning have 


or broken, the mushroom changes color to yellow, or even 
blood-red; at other times no change whatever takes place. 
But observe, the mushroom always growsin pastures; al- 
ways bas dark, purple-brown spores; always has a perfect 
encircling clothy collar; and always gills which do not 
touch the stem, and a top with an overlapping edge.— The 
Garden. 


THE BIG TREES OF CALIFORNIA. 


OF all sections of the United States, the most interesting 
and the best endowed by nature is California, situated be 
tween the 82° and 42° of latitude. When, after traversing 
in the famous Pullman cars the immense plains that extend 
from Omaha to the Sierra Nevada, over an extent of 1,80 
miles, one reaches, by means of the great Pacifie Railroad, 
Summit—the highest station—he is 7,000 feet above the leve 
of the sea; and, during the very short trip that brings him 
to San Francisco, he enjoys delicious views that show him 
that be is entering an exceptional country, This somewhat 
reminds one of the emotion that he experiences when he 
lenves the snowy Alps to descend toward the enchanting 
lakes of northern Italy. In fact, the Sierra Nevada to the 
east and the Coast Range, or mountains that border on the 
Pacific, give rise to innumerable water courses which unite 
from the north to the south in the Sacramento River, and 
from the south to the north in San Joachim River, and reach 
the ocean through San Francisco Bay and the famous Golden 
Gate. There are, really, in the way of water courses, pic 
turesque rocks, mineral springs, and natural curiosities, two 
or three entire Switzerlands here. 

As I am to oecupy myself now only with the vegetable 


far as Stockton and Milton, whence a s coach carries 
bim, over a good road of forty-five miles, through Murphy's 
to Calaveras, The group of j@ occupies here a surface 
of 8,200 feet over a breadth of 700, and contains a hundred 
promivent trees. One of these, which is divested of jtg 
bark up to a height of 116 feet, was shown as a curiosity jn 
the United States, at the London Exhibition in 1855, ang 
finally at Sydenham Palace, where it was destroyed at the 
time of the burning of one of the wings of that building, 
At present the highest tree at Calaveras is the ‘‘ Keystone 
State,” which is 325 feet in height and 45 feet in diumeter, 
Thirty others are to be counted whose diameter varies be. 
tween 27 and 52 feet, and whose height is between 230 and 
820. Their age is variously reckoned at between 1,200 and 
1,500 years. The “Father of the Forest,” now cut down 
measured 450 feet in length and 120 feet in circumference. 
This entire group is found at an altitude of 4,735 feet above 
the level of the Pacific. 

A passable route communicates at present between Cal- 
averas and the famous Yosemite, through ‘‘ Big Oak Flat.” 
Let us now say a few words about this wonder that justly at- 
tracts all Californian tourists. It was in 1850 that it was 
discovered, for the first time, by a company of soldiers 
under command of Captain Boling who were in pursuit of 
some Indians who had used it as a place of refuge after their 
depredations, A great deal of incredulity existed at that 
time in regard to these wonders of nature, and it was not till 
1855 that Mr. Hutchings made a serious exploration from 
the standpoint of the tourist. From that moment the eree- 
tion of hotels was beyun, and now travelers find there all 
the necessary resources for traversing the country with 
comfort and security. 

One of the wisest of measures Was taken by the United 


| kingdom, I hasten to say that the mines of gold and silver 


that in the first place attracted so many emigrants hither 
are now only a secondary consideration. Agriculture, it will 


‘Fre. 1.—MAP SHOWING THE ROUTES FROM SAN FRANCISCO TO THE BIG TREES OF CALIFORNIA. 


| States Congress and the State of California as long ago as 
1864. In order to preserve to science and for the admira- 
tion of travelers the vegetable wonders of the country, a 


| be understood, is here, as it is below, the true, durable, and | law of the 30th of June gave up to the State a park about 
continuous source of riches. Already, people here are de-| fifteen miles long by a thousand in width, starting from the 
voting their atiention not only to the crops of the center of | crest of the mountains, upon condition that this portion 


America, but also to those of the Pacific States, which, thanks | 
to improvements in maritime routes, are sending to Europe a | 
portion of their products. In fifteen or twenty years it will be 


of the national soil should be reserved for the use and plea- 
sure of the public, and that it should be inalienable forever, 
The State might authorize the leasing of certain portions of 


AS 


SECTION OF TRUE MUSHROOM. 


occurred, owing to the supposed mushrooms being gathered 
from stumps or in woods; it is true there is a certain variety 
found in woods and woody places (A. silvicola); but, as far 
as amateurs are coucerned, itis best left alone. A second 
very good point is the pecuiiar, intense purple-brown color 
of the spores (which are analogous to seeds); the ripe and 
fully mature mushroom derives the intense purple-brown 
color (almost black) of its gills from the presence of these 
innumerable colored spores. To see these spores, and so be- 
come acquainted with the peculiar color, remove the stem | 
froma mushroom, and Jay the upper portion, with the gills | 
Jowermost, on a sheet of writing paper; in a few hours the 

spores will be deposited in a thick, dark, impalpable pow- | 
der. Several dangerous species at times mistaken for this | 
mushroom, have these spores umber-brown or pale umber- | 
brown in color, and belong to Pholiota or Hebeloma. In| 
the accompanying figure is shown a vertical section of the 
true mushroom, which differs (when the color of the spores 
is taken into consideration) from almost all other Agarics, 
and certainly from all poisonous ones. One of the principal | 
points to be observed is the distinct and perfect collar at ©, 


quite encircling the stem, and the edge of cap at B, overlap- - 


ping the gills; in some poisonous allies, as A, cruginosus 
(generally found on and about stumps), this ring is reduced 
to a mere fringe, and the overlapping margin is absent, or 
reduced to a few mere white flecks or scales. Lastly, the) 
gills never reach or touch the stem, A, for, on inverting a} 
musbroom, a blank space will be seen all around the top of | 
the stem where the gills are free from the stalk. There are 
innumerable varieties of the true mushroom and of the horse 
mushroom, but all are equally good for the table; some- 
times the top is white and soft, like kid leather; at other 


the same with their wines, which are not held in esteem at 
present, but the production of which is improving and 


mate suit them admirably. 
I have agg | given in La Nature a few notes on the 
fruit production, which is assuming an extraordinary devel- 


the greatest botanical curiosities in the world—I mean the 
Sequoie of the Calaveras and Mariposa districts. 

he accompanying map (Fig. 1) shows the routes that 
lead to them. Up to the present time, eight remarkable 
groups of these trees have been enumerated, but there are 
two principal ones that especially attract the attention of 
tourists, and these are the only ones that I shall describe in 
this place. 

The first, the oldest in point of discovery, and the one 
most easily accessible, is the Calaveras group, which is situ- 
ated to the east of San Francisco, near the Stanislaus River, 
and not far from Silver Mountain Pass upon the west slope 
of the Sierra Nevada. To visit it, one takes the railroad as 


the land for ten years atthe most, on condition that the 
price of such lease should be applied to the preservation 


| increasing in immense proportions, because the soil and cli- | and embellishment of certain parts, as well as to the mak- 


ing. and keeping in repair of roads leading to them. 
here are at present three routes that offer themselves to 
the choice of tourists: one takes in the Central Pacific Rail- 


| opment, and now I propose to visit with my readers one of | road as far as Merced, 115 miles, and then a stage coach 


| through Snelling and Coulterville. The second route, by 
stage coach, starts also from Merced and traverses Mari- 
posa, and is 95 miles in length. 
Finally, the third route and the one most traveled at pres- 
}ent starts from Madera station, at 185 miles from San 
Francisco; and then, by a new coach route, after traversing 
Clark’s Point, ope comes within short distance of the group 
called Fresno Grove and Mariposa Grove, before reaching 
the Yosemite Valley. ; 
This marvelous valley is situated to the southeast of San 
Francisco, at a distance of 155 ae bee-line. It is 
| nearly horizontal over a length of six miles and a breadth 
' of from one-half to one mile. 


Fie. 2,.—VIEW OF ‘DEAD GIANT” IN MARIPOSA GROVE, 
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The Merced River, which traverses it throughout itsen- base without a proportionate height is the baobab of Sene- 
tire length, receives several water-courses that flow from | gal (Adansonia digi 
the mountains which surround it. What especially dis-| made known is the a amygdalina of Australia, if 
tinguishes this valley from all others is in the first place the | we are to believe Baron Yoo Mueller; but, us regards pro- 
height of the rocks that shut it in almost vertically at heights | portions and form, the Sequoia gigantea of California seems 


varying from 3,000 to 6,000 feet, with scarcely any slope at | to be, up to the present, in the vegetable kingdom, the king 


the base. Besides, it offers to the admiration of travelers | of creation.—Ch, Joly, in La Nature. 

rtant of which is that of the Yosemite, which falls from a “Bi 
oe of 2,600 feet. The first vertical fall is 1,500 feet in BUCKWHEAT—A NEGLECTED CROP. 
height, then the water flows in a cascade to a depth of 626| ConstmpERine the ease with which it can be raised and 
feet, and reaches the valley bya fall of 400 feet. The width the active demand that always exists for it, buckwheat is 
of the water-course is twenty feet and its depth two feet. neglected to a greater extent than any grain produced in 


It was in 1853 that the London Atheneum and the Gar- thiscountry. In 1881 the entire amouut of buckwheat pro- | 


dene’s’ Chronicle spoke of the Sequoia gigantea for the tirst | duced in all the States and Territories was only 9,486,200 
timein Europe, under the name of Wellingtonia gigantea. In | bushels. The largest crop ever produced was in 1880, when it 
1854, Mr. Decaisne presented two specimens of it to the amounted to 14,617,585 bushels. This crop was produced 
Botanical Society and restored its name of ia. Dating | on 822,802 acres of land, aud was worth $8,682,488. About 
from this epoch a considerable quantity of its seeds have four-fifths of this crop was produced in the States of New 
been distributed throughout Europe. York and Pennsylvania. Scarcely any was raised in any 

After the Calaveras group, the most important one is un-|of the more southern States, and very little south of 
doulttedly the Mariposa, which offers, besides, the attraction ' Ohio. The greatest yield reported was in Maine, where it 


Fic. 3.—GIANT SEQUOLE IN CALAVERAS GROVE, 


that it is in the vicinity of the Yosemite Valley, near Clark’s | averaged twenty-five bushels per acre. It readily sold at 
Raneb, at an altitude of 6,500 feet. It is in a small valley, | $1 per bushel to local millers. Considerable was imported 
through which flows the Merced River. Here the United | from Canada, where the value of the crop is better appre- 
States Congress has reserved a space of about two square | ciated than it isin this country. But a small proportion of 
miles, which contains two distinct groups. Here are found | the article sold in city markets as buckwheat flour is pure 
trees, whose dimensions and exact position have been |or true to name. It is generally a mixture of the meal o 
carefully studied and then marked upon official maps. Fire | white corn and various kinds of inferior flour. Millers and 
has already made great ravages among them, but there still | dealers often state that it is impossible to procure grain 
Temain more than 125 trees of a girth of over 40 feet. In| enough to supply the demand for buckwheat flour. In all 
the lower group is found the * Grizzly Giant,” which is 300 Nortbere towns buckwheat cakes are held in bigh esteem as 
feet in height, 90 feet in circumference at the base, and 64|a breakfast dish. The use of buckwheat in the country is 
feet at 12 feet from the surface. Some of its branches are | limited, as farmers generally do not raise it, and the flour is 
more than six feet in diameter. I give here two figures of | not kept for sale by local rs. Farmers and country 
Californian Sequoia, The ‘Dead Giant” (Fig. 2) has been | millers would do well to take advantage of the demand for 
plerced at the base, and the aperture serves as a passageway | genuine buckwheat flour. It will sell readily in town and 
ian the stage coach. The large engraving (Fig. 3) gives an | country at the price the best quality of white winter flour 
+p of the general aspect of these giants of the vegetable | commands, if itis put up in bags weighing from twenty-five 
“Ingdom, which seem to defy the ages. This calls to mind, | to fifty pounds, By judicious management the sales of 
=~ eaggrg direction, the emotions that one experiences | buckwheat flour could be greatly increased in all parts of 
bam in Upper Egypt, he walks in those immense temples | the country. 
ose material and sculptures strike the tourist with stupor| Buckwheat is an excellent article of food for fowls of all 
and admiration. kinds. It is alsoa very good food for hogs and ap 
We may recall the fact that the tree having the largest cannot afford to be without a field of : 


| wheat. The blossoms furnish a large amount of honey at a 


digitata, L.); the highest tree that bas been:| time when little can be obtained froin other sources. il is 


uot impoverished by raising buckwheat upon it, us it is by 
| raising most kinds of grain. The plants produce a ve 
dense shade during the hottest part of the season, whic! 
| great! benefits the soil. The crop can be sown and har- 
| Vested at a (ime when other annual crops require little or 
no attention. Not unfrequently a good yield is obtained 
from an inverted sod on which a crop of grass has been 
grown and cutthe same season. [t is often practical 1o 
raise a good crop of buckwheat on land that was too wet to 
plow and sow early inthe season. It may often be raised 
|to advantage where corn or small grain was drowned out. 
It is the general custom to sow buckwheat on poor land 
that is very poorly prepared. If a farmer has some land 
that is too poor or too wet to prepare for any other crop, he 
is likely to sow buckwheat on it. It is the general opinion 
that any kind of soil, prepared in any sort of a way, will pro- 
duce a paying crop of buckwheat. While it is true that it 
will grow on inferior soil that is poorly prepared, it is also 
true that more and better grain can be produced on good 
land that is well prepared as for other grains. In this lati- 
| tude it is customary to sow buckwheat from the Ist to the 
10th of July. It will be ready to harvest before the occur- 
rence of frost. It may be cut with a sickle, cradle, mow- 
ing machine, or common scythe, It is easily thrashed 
with a hand-flail. If hens are allowed to run over the land 
after the crop is harvested, they will pick up most of the 
grains that have fallen from the stalks.— Chicago Tribune. 


BLANCHING CELERY. 


In answer to occasional inquiries, we give the mode of 
blanching celery which we find best on the whole, after try- 
| ing different ways, where moderate quantities are raised for 

home use, and where the supply is chiefly desired for early 
| spring use, as at this season it appears to be more particu- 
larly sought, when its crisp and fresh quality is particularly 
grateful to the palate on the accession of the first warm 
weather. The mode admits of easy access to it any time in 
winter, 

The treatment differs from the wel] known mode of plac- 
ing it in trenches lute in autumn, as shown in Fig. 1, only in 


the mode of covering. A smooth trench is cut the same 
width as the spade, and just deep enough to allow the plants 
te stand erect and reach the surface of the ground. For 
spring use, the plants are placed in the trench as late in au- 
tumn as the weather will allow before freezing up, and as 
| compactly in the trench as may be practicable without bruis- 
|ing. The more common mode is to cover with a rough 
‘board roof and then with earth, thick enough to prevent 
‘freezing, and an improved mode is to use dry leaves as 
shown in the cut. A roof of evergreen branches placed over 
the leaves keeps the leaves in place, and throws off much of 
the water of rains; but instead of pointing upward as the 
cut represents, they should be placed tops downward for 


we 
| 


carrying off therain. There is an objection to this mode as 
represented in the cut. The leaves become more or Jess wet 
by near proximity to the earth and by some of the rains 
from above, and resting on the plants injure them and cause 
partial decay. This is entirely or easily prevented by first 
covering the plants well with short evergreen branches laid 
across and over the plants. On these the leaves are laid in 
the roof-form as represented, and lastly they are covered 
with the inverted branches as « two-sided roof. The kinds 
of evergreen used should be such as naturally lie rather flat, 
like the common bemlock or the Norway spruce. The chief 
point to be observed in thix method is the use of the ever- 
green cover directly over the plants, and between them and 
the leaves. In taking out the blunched celery in winter or 
spring, a small portion is uncovered at a time, and the clean 
and fresh appearance of the stems, with their ivory white- 
ness under the green branches, shows the success of the 
practice. 

For early spring use the plants are not banked up during 
growth, but are placed green in the trench, where the blanch- 
| ing process is effected; or if for use in winter, all that is 
necessary is to take them up and place them in the trench 
earlier in November. Asa general rule, the first layer of 
evergreens across the trench will be a sufficient cover until 
the ground freezes, after which the leaves are successively 
added 


Where large quantities are raised they may be stored in 
frost-proof pits, of greater or less dimensions, covered with 
board roofs and leaves or straw, as represented ja Fig. 2.— 
Country Gentleman. 


Tue fence question is one of the greatest importance, and 
it will be selved only in course of time, because the public 
is educated only very slowly up to the point of satisfactory 
intelligence. As a rule more money is spent on useless 
fences than the stock is worth for which the fences are 
made. By arranging the farm in a suitable manner nearly 
all the fences may be removed or reduced in cost very 


greatly, and many millions of dollars saved every year, 
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POULTRY. 


Tue vatue of the poultry consumed in the United States 
annually is estimated at $300,000,000, or six dollars to each 
inhabitant. The value of the eggs consumed is set at $240, - 
000,009, or $540,000,000 for poultry and eggs together, or 
about ten dollars per year to each inhabitant. The namber 


of eggs consumed is claimed to be 9,000 000,000, or 180 eggs | 


to each inbabitant, which would allow one egg to each 
person every other day, By these figures the average price 
of eves throughout the United States is about thirty-two cents 
per dozen. These estimates were made by Mr. A. M, Hal- 
stend of Rye, N. ¥., and were given in a lecture delivered 
before the Indiana State Poultry Association in January 
last. The tigures appear rather high, but may be correct. 

The Massachusetts census report for the year 1875 makes 
the number of eggs produced in the State 41,370,960, 
which would give to each of her inhabitants twenty-five 

gs per year, or one in two weeks. The average price 
through the year was twenty-six cents per dozen. The 
number of hens and chickens dressed in Massachusetts in 
1875 was 1,012,784, worth $575,474, or 57 cents each. 


This would give teu dressed hens or chickens per year to| 


each sixteen inhabitants of the State, which is certainly not 
a very liberal allowance. 

According to Mr. Halstead, the value of the poultry in 
New York State for the year 1875 was $3,000,000. 
value of poultry sold, $1,800,000, and the value of the eggs 
sold the same year was $2,500,000. To supply New York 
city at the present time requires, says the same authority, 


of which it modifies the molecular condition. Thus, after 
addition of this reagent, the heavy nitrogenous matter takes 
the characteristic aspect of small sponges immersed in the 
liquid. The sulphate of zine should preferably be employed 
| in solution of 18* Baumé, such as it is when obtained direct! 

| by the attack of zine by a sulphuric solution of the strengt 

lof one-tenth of sulphuric acid.. This solution gauges about 
fourteen per cent. of sulphate of zinc. To a cubic meter of 
sewage isadded on an average, und tboroughly mixed, fifteen 
kilogrammes of this solution, which makes somewhat more 
than two kilogrammes of dry sulphate of zinc. The prepara- 
tion and use of the chloride of zine are analogous to the pro 
cess = set forth in regard to sulphate of zinc. The sulphate 
of alumina is used to complete the action of the reagents 
|sulphate of zine or chloride of zinc, its action being more 
| thorough than that of the sulphate of zine or the chloride 
‘of zine. It thus completes the attack of the fats and com- 
| bines in a certain degree with the heavy nitrogenous matier 
l1f used alone, the sulphate of alumina would deodorize the 
| mass, thereby setting free suilphydric acid, which gives 
|rise to inconvenience. Besides, with the amount required 
when used alone, it would disintegrate the heavy pitrogenous 


With three kilos of sulphate of alumina, at the most, toa 
cubic meter of sewage, the attack commenced by the sul- 
phate of zinc is completed. 

The process in detail is as follows: The sewage having 
added to it sulphate of zine or chloride of zinc, the mass is 
| agitated to secure mixing, whereupon the sulphate of alu- 
| mina dissolved in a little water is added about ten minutes 


800,000,000 eggs anauaily, which are worth $8,000 000, ‘afterward, The agitation is then renewed. “Whereupon 


This number of eggs will give each inhabitant about 
twenty-four eggs per month. It will be seen by these fic- 


the mass is allowed to remain at rest for about fifteen min- 


utes at the least. The solid matter of the sewage is pre- 


ures that the consumption of eggs per capita in New York | cipitated at about the expiration of the time mentioned. 


city and the consumption per capita for the whole country 
is as 281018. It will be noticed, also, that the States of | 
New York und Massachusetts fall far short of producing | 
enough eggs to supply their capital cities, the greater part 


To treat the entire mass of sewage of about twenty-five 
kilos heavy nitrogenous matter to a cubic meter, it suffices 
to take, first. about fifteen kilos sulphate of zine or chloride 
of zinc—that is, about two kilos of «ry sulphate or chloride 


Nein aad being eee a considerable distance, from '—and, second, about three kilos sulphate of alumina—that 
Other States or [rom Vanada. lis, about three kilos dry sulphate—being in all about five 


The New England farmer is consequently favored with a| 
near market for his poultry and eggs which is not easily 
oversupplied. As compared with other kinds of live stock. 
poultry brings the greatest return per pound for the food 
consumed. Corn turned inte beef or pork at the present 
time is worth about eight cents per pound, dressed weight, 
while pouliry will bring in the same markets fourteen | 
cents per pound, live weight. Money invested in poultry 
not only pays a larger percentage of profit upon the invest 
ment than in any other live stock, but the profit is returned | 
quicker. To grow a steer or cow requires from two to} 
three years; a colt from four to five years; a hog from eight 
to twelve months; while poultry is ready for the market in 
from three to four months; and at five months pullets are 
in condition to pay a daily profit by their eggs. 

Now most of these are not new facts, but are known 
quite generally. A great many people, after figuring out | 
the profits from poultry farming, have started out to make 
a fortune at the business, but in the large majority of in- | 
stances the fortune has not been made. Poultry keeping 
for a profit requires constant care and attention on the part 
of the keeper, just as the keeping of a dairy of cows, a flock | 
of sheep, or a herd of swine requires care «nd attention, 
Comfortable, roomy quarters, a variety of food, ard a} 
reusonable degree of cleanliness are among the indispeas- 
ables. 

If one lives at a distance from neighbors, and has his 
own garden at a distance from his dwelling, it may do to 
let fowls run at large a considerable portion of the time. It 
will cost less for food, but of course there will be the neces- 
sary annoyance from the filth scattered about door yards. 
Fowls running at large are more in danger from hawks, 
foxes, and other animals of prey, especially when accom- 
panied by chickens, than if kept in fenced inclosures. 
Some have been successful in keeping a few fowls in mov. 
able coops which can be carried to the fields were insects 
are plenty, thus saving a large share of the expense of food 
and clearing the premises of insects at the same time. Poul- 
try will almost always pay if taken care of as it should be. 


*—N, H. Farmer. 


MANUFACTURE OF FERTILIZERS FROM SEWAGE. 
MENARD and Henuebutte, citizens of France, are the in- 


ventors of the following process relating to a metsod of | producing the singular difference between hard and soft | 


manufacturing fertilizers from sewage and other waste 
liquids, which consists in agitating or mixing the same 
with chloride or sulphate of zinc and with a salt of alumina, 
then filtering the precipitate and drying the same in the form 


of cakes to be used for fertilizing purposes. | with the diamond, 
The precipitation of the heavy matter of sewage and other | had not been excluded, and it was uiged that they might have | 


waste liquids is very easy; but the difficulty lies in obtain- 
ing a precipitate of sufficiently slight plasticity to allow rapid 
and easy filtration, as a thick and plastic precipitate would 
obstruct and render the operation very laborious. 
of trials has shown that the most satisfactory result is ob- 


| the general scheme for technital education. 


kilos of dry reagent. The cakes thus obtained inclose only 
sixteen 1o seventeen per cent. inert matter, and their nitro- 
genous contents is never less than four per cent., and often 
may reach five and a half per cent. with rich sewage. These 
cakes are obtained either from the settlement of the precipi- 
tate on the bottom of the filter, or, if desired in smaller form, 
this precipitate may be cut up into small cakes with a trowel 
or other suitable instrument. 

In the cakes obtained the nitrogen is compearte fixed and 
there is a rich supply of nitrogen, and also the fil 
the separation of the heavy matter and liquids is very easy, 
and the cakes form in the filters without expenditure of me- 
chanical force, and very little care or labor is required. 


= 


ON SOME THEORETICAL CONSIDERATIONS CON- 
NECTED WITH THE HARDENING-AND TEM- 
PERING OF STEEL. 


By Professor CoanpLeR Roserts, F.R.S. 


Tue Cutlers’ Company of London have, during the past 
few years, instituted a series ofdecturesia connection with 
The last of the 
series for the present session was (élivered on Thursday, 
April 12, by Prof. Chandler Roberts, F.R.8., ‘On some 
Theoretical Considerations connected with the Hardening 
and Tempering of Steel.” 

He traced the bistory of the subject, and, quoting Guyton 
Morveau, said that Stabl, the great supporter of the phlogistic 
theory, considered that iron,‘ cemented” with carbon in 
closed vessels, gained phlogiston, and became in consequence 
steel, and this was the opinion of his disciples, who considered 
steel to be merely irom possessing the cbharacteriatics of « 
metal in a higher degree than iron, a view which will be 
found in the works of Henckel, Cramer, Gellert Rinman, and 
Maquer. Bergman (1781),to whom we owe the discovery 
of the fact that the presence or absence of graphite makes all 

'the difference in the properties of wrought-iron, steel, and 
| cast-iron, retained the phlogistic 1 generally, although 
| he considered that steel contains less phlogiston than wrought- 
‘iron. Professor Roberts pointed out that we are still repeat- 
ing Bergman’s question.*‘ How does the graphite act ” in 


steel? The early experimenters who followed Bergman knew 
the importance of establishing the action of carbon in con- 
verting iron into steel, and Clouet, in 1796, followed by others 
in this country, converted soft iron into steel by heating it 
In these early experiments furnace gases 


| converted the iron into steel without the intervention of the 
diamond, A past master of the Company of Cutlers, Mr. W. 
Haseltine Pepys, repeated in 1815 Clouet’s experiment, 


A series | under conditions which left no doubt as to the action of the 


diamond, for he employed electricity as a source of heat, and 


tained by, first, deodorizing the mass; second, attacking the | thus avoided the action of furnace gases altogether. 


fatty materials and that series of products to which the sew- 
ages owe their viscosity; and, third, combining the heavy | 
matter held in suspension. The treatment of the fatty ma- 


destroyed, by very vigorously attacking those products 
which hold the nitrogenous matter in suspension, | 


It is also best in carrying out this process, to use cheap | tinguished chemist of the War 


reagents, and a smal] quantity of which possess cansiderable | 
energy. The method which has appeared best, because it, 
furnishes a satisfactory manure and allows the filtrations to | 
be carried out easily and quickly, is the following: 

First, Deodorizing the mass and attacking the fatty and | 
viscous matters by chloride of zinc, readily obtained by. dis- 
solving waste scraps of this metal in muriatie acid; or, in 
place of chlorides of zinc, by the sulphate of zine. The 
chloride of zinc is here specifically mentioned; but of course 
any cheap metallic chloride that accomplishes a like result 
in au analogous manner will be the chemical equivalent of 
chloride of zinc. 

Second, More thoroughly attacking and combining the 
heavy matter by means of a salt of alumina, preferably im- 
pure sulphate, in a quantity of about five thousandths. The 
salt of alumina is only added after the whole mass has been 
completely deodorized, being used in solution. 

By the use of the above named reagents a precipitate is 
secured that is susceptible of a rapid and easy filtration, and 
the residue being dried, a rich nitrogenous manure is thereby 
obtained from sewage and other waste liquids. 

As regards the first step in the treatment of the sewage b: 
the reagents sulphate of zinc or chloride of zinc, the same is 
to accomplish three results, First, it deodorizes the mass; 
vecond, it attacks the fatty and viscous matters; third, it 
combines in a certain measure with the nitrogenous matter, 


It was then shown that in soft, tempered, and hardened steel 
respectively thecarbon hasa ‘distinct mode of existence,” 


the evidence as to whether carbon in steel is combined 
terials, however, can be dispensed with, if the viscosity is | in the chemical sense, or is merely dessolved, was considered | bay Po of 


at length. The chemical evidence given by Berzelius, Kars- 
ten, Gurit, Forquinon, and recently by Sir F. Abel, the dis- 


viewed. With regard to the “solution ” theory held by 
Vandermonde, Berthollet, and'.Monge in 1786, there is the 
recent and important calorimetic work of Troost aud Haute- 


| feuille, who showed that in white cast-iron, and probably in 


steel, the carbon is merely dissolved, a view which the lectu- 
rer adopted, as he did not consider it to be in any way in op- 
position to the fact established by Abel, that the carbon left 
by the slow action of a chromic acid solution is in the form 
of a definite carbide. 

The various pbysical, as. distinguished from the chemical, 
theories which had been set forth from the time of Reaumur, 
1722, to that of Akerman, 1789, to account for the “ intimacy 
of the relation” of carbon toiron in hardened as compared 
with soft steel, were then described. In recent years much 
importance bad heen attached to the physica: evidence as to 


the peculiar constitution of steel, and it had been shown that | 


there is a remarkuble relation betweep the amount of carbon 
contained in different varieties of sicel and their electrical 
resistance. The latest work, however, in this direction has 
been done by Prof. Hughes, ard his very. interesting experi- 
ments on the effect of torsion on wires of wrought-iron, soft 
| and bard steel, through which a current is passed, was then 
described. The effect of bardening in oi] on the tensile 
| strength of-steel of different degrees of carburization was 
then shown by the aid of curves,’and it was incidentally 
‘pointed out that inthe case of the variety of steel used for 


matter to such a degree as to render filtration very difficult. | 


tration or | 


partment, was then re-| 


|the manufacture of coinage dies « variation of i 
| cent. of carbon makes a great difference in the quality of 
the metal.—Chem, News. 


CURVED DIFFRACTION GRATINGS. 
| Iw the Phél, Mag. for June, Mr. R. T. Glazebrook enters 
| into a mathematical investization to show that the coneaye 
| gratings of Prof. Rowland ure subject to aberration effects, 
He shuws that concave gratings may have too large a sur 
face, and that better effects can be obtained by covering over 
a certain portien of the ruled surface. He finds that in one 
grating ‘if its size be reduced to 3 of what it actuully is, the 
extreme lateral xberration will be reduced to about 4 of itg 
actual value, thus becoming about i, of a centimeter, and 
the extreme difference of phase in the light of a given wave 
length A reaching any point of the diffracted spectrum wil 
never exceed A/4, the dispersion will remain unaltered, the 
definition and the brightness of the spectrum will both be 
increased.” With lenses of focal length which are indicated; 
| Glazebrook shows that a plane grating ruled on glass, would 
in certain cases give more light for good definition than @ 
concave grating. 
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